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Prime contractors looking for major subcontract capability in missiles, 
rocket engines, ordnance, or electronics will find it at Rheem. With more 
than 600,000 square feet at Downey, California, the Rheem Defense 

and Technical Products Division offers a unique combination of experience 


4 TOOL LING 


and facilities that is unmatched in the West. 


ol desigr yn anc 
If you require unusual skills in critical welding or machining operations, 
be sure to consult Rheem. Rheem will assume the complete 

responsibility for system, subsystem, or component production, from 
engineering through manufacturing . .. whatever best suits your require- 
ments. You will be impressed by the “package contract” capability 


that is available to you. 


For the full details on Rheem availability for subcontract 


assignment, write to Dept. AMM-712-1. 


RHEEM MANUFACTURING COMPANY 
Defense and Technical Products Division 


11711 woodruff avenue, downey, california 
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PROTECT AGAINST 
CORONA, HEAT 
AND ALTITUDE... 


AMP's new Post Insulated Stratotherm 
Terminals and Splices are designed 

for gruelling circuit environments 
“upstairs.’’ Post Insulated Stratotherm 
overcomes difficult heat and high altitude 
problems confronting aircraft and 
missile enginering . . . combine the 
outstanding electrical performance of 
compression crimping with the new 
insulating qualities of sealed Teflon* 
sleeves which deter corona effects 

and moisture entrapment in a wide 
temperature range. 


OUTSTANDING FEATURES: 


temperatures as high as 500°F 


fits varying insulation diameters in a 
wire size range from #22 through 
#10 AWG 


crimped insulation ring seals 
termination point against corona and 
moisture 

high flex and impact strength 

crimp attachment by either A-MP 


portable power tool or manually operated 
A-MP hand tool 


*Du Pont Trademark 


Complete technical data available on request. 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Canada e England « France « Holland « Japan 
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THE COVER STORY 


AMM'’s first annual handbook presents a broad 
view of the aircraft and missile industry. Any 
picture of this youthful and dynamic industry 
would at best be a kaleidoscopic picture— 
changing from day to day and composed of 
variegated sub-elements. The abstract composition 
on this month’s cover was chosen to symbolize 
this ever-changing and composite picture focused 
on a representative missile silhouette. 


ee ee 


departments 


PAGE PAGE 
4 editorial orbit 


117 men on the move 


112 materials and 
components 


119 worth asking for 


new for production 122 your date book 


industry notes 


TERRA-SCOPE—PAGE 97 and 121 


31 g’s in centrifuge JetStar powerplant 


F.U.S. builds Magister Alouette Il put to work 


new Chrysler organization British aircraft exports 


Saab begins Alouette 
production 


cold-running radio tube 


Atran navigates C-47 Electra production 


Republic moonshot formula Northrop name 


new missile firm organization Comets get Decca/Dectra 


Chrysler's aerial platform Boeing foreman receives 


auger patent 


missile-ship test firings 
F-105 record 
NEW FACILITIES—PAGE 121 


Jupiter production 
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MARKING 
EQUIPMENT 


for 


MISSILE 
COMPONENTS 


For Critical Marking... 
Part Identity 

Inspection 

Assembly 


WANT PERFECT MARKING... 
SPEEDED PRODUCTION ? 


e USE MATTHEWS 
NO. 201 MACHINE 


Marks round—cylindrical— 
tubular work in the produc- 
tion line! 


e USE MATTHEWS 
NO. 240 MACHINE 
For marking flat, round .. . 
even contoured surfaced 
parts! 


e USE MATTHEWS DIES 
“Duo-Life” dies with “‘Lo- 
Stress®” design give thou- 
sands of distortion-free 
marks! 


Write today for 
Catalogs 146-B and 146-C. 


_JAS. H. MATTHEWS & CO._ 


3920 Forbes Ave., Pittsburgh 13, Pa. 


Offices in Principal Cities 
WRITE, CALL OR TWX PG 424 
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urgency of space regulations 


With the imminent increase in satellite 
traffic there will be more talk on “Control of Out- 
er Space.” This phrase has a presumptuous 
ring. The term “Outer Space” is meant to sig- 
nify a vast domain, possibly extending the 
breadth of the universe. Control of this space 
implies the extension of authority from this small 
planet to an immense area, conceivably involving 
other beings as well. The phrase “Control of 
Outer Space” therefore smacks of an extension 
of the early philosophy which placed the Earth 
at the center of the universe. 

Nevertheless, as recognized by certain far- 
sighted inhabitants of this planet a serious need 
for a new code of behavior is emerging. The first 
phase of such a code should concern an imme- 
diate need for regulating satellite traffic in the 
vicinity of the Earth; successive phases of space 
exploration will dictate further ramifications. 

Some students of international law have 
proposed basing the new code on maritime laws; 
others are in favor of extending commercial air 
traffic regulations to outer space; a third school 
maintains that space exploration is unlike any 
other of men’s ventures, and should not be regu- 
lated by Earth-bound precedents. 

One thing is clear—there is an urgent 
need for a new international code of behavior, 
before the swift advances of space technology 
cause greater complications. 


4 


Let us extrapolate on today’s satellite 
activities and consider a few foreseeable prob- 
lems of “Space Pollution.” 

It is evident that the size and tonnage of 
future satellites will be increasing. Now, would 
it be too far-fetched to assume that some of the 
orbiting hardware may reenter Earth’s atmos- 
phere without disintegrating completely? Such 
an occurrence on a populated area could indeed 
furnish a newer source of international squabbles. 

On the other hand, increasing satellites in 
permanent orbits could also pose an eventual 
threat to space navigation. The idea of satellite 
collisions in the vastness of space is probably 
absurd, but how about gravitational effects, 
signal interference, and perhaps others yet to 
come. 

History of civilization has shown that man 
has been a poor custodian of this planet. Also, 
that only after emergencies has he sought to 
regulate his use of natural resources. As such, 
it seems unlikely that he will change his attitudes 
about the greatest of frontiers. 


ou aes 


Editor 
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 ExXSsPLoOos. : 
}- . LIGHTWEIGHT, MAXIMUM RELIABILITY EXPLOSiVE 
P rv DEVICES FOR THE MISSILE INDUSTRY 


GAS GENERATOR 


STAGE SEPARATION 
Explosive Bolts : 
| Primacord Initiators RE-ENTRY 


Attitude Contro! 
Gas Generators 


Ejection Cartridges 


LAUNCH 
Solid Propellant igniters 
Liquid Propellant Igniters 


Systems Pressurization 
Gas Generators 


RECOVERY 
Ejection Cartridges 


Flotation Cell 
Inflation Generators 


PRE-LAUNCH 
Explosive Bolts 
Release Cartridges 


McCormick Selph Associates 


HOLLISTER AIRPORT, HOLLISTER /CALIFORNIA 


ORDNANCE 
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The Crack That Stopped a Countdown! 


No, you can’t see it! This is one of those 
invisible flaws that got by because it was 
just too small to be seen. But that tiny 
crack made an important component fail 
. . . and stopped the countdown. 


It’s too costly to gamble with reliability 
when you can locate these imperfections 
before stress or leakage locate them for you. 
Cracks and similar defects can develop in 
all types of material, under nearly any fab- 
rication method. Many new techniques of 
Nondestructive Testing have recently been 
developed to find such cracks. Magnaflux 
Corp. today provides many of the most 
advanced and precise systems available. 


There is no such thing as a single, perfect 
“all-purpose” testing method. This is why 
Magnaflux offers you the most complete 
variety of highly-developed test systems. 


MAGNAFLUX-MAGNAGLO-— Magnetic particle testing for cracks and defects in 
magnetic metals 


MAGNAFLUX CORPORATION 


There is a Magnaflux Test System especially 
designed to improve and simplify your test- 
ing, whatever type of material you work 
with: Magnetic or nonmagnetic metals, 
glass, ceramics, plastics—any material used 
in missiles. And in many instances one of 
these Magnaflux methods will find defects 
that cannot be found by any other known 
method. If ours won’t, we’ll recommend 
others that will. 


Magnafiux Test Systems have been proved 
in use by leading rocket and missile pro- 
ducers ...and in all other industries. 


If you have an inspection problem, let your 
nearby Magnaflux Engineer help you. His 
specalized knowledge may provide the 
answer you seek. For more _ technical 
information on Magnaflux Test Systems, 
write today for the free booklet: “SEEING 
IS NOT BELIEVING.” 


STRESSCOAT— Brittle coating stress analysis 


7326 West Lawrence Avenue ° Chicago 31, Iilineis 
Detroit 11 . Dallas 35 ° Los Angeles 22 


f) ; 
The Hallmark of are Nondestructive Test Systems 
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ZYGLO—Fivorescent penetrant marks defects in nonmagnetic materials 
New York 36 *¢ Pittsburgh 36 * Cleveland 15 MAGNATEST-— Electronic tests for hardness, conductivity, cracks, magnetism, etc. 
SONIZON— Ultrasonic testing for thickness or sub-surface defects 
STATIFLUX—Electrified particles locate cracks, through-pores, etc. in fired ceramics, 

plastics and other nonconductors. 


NATIONWIDE SERVICE—Only Magnaflux has engineering staffs and inspection 
service facilities in all major industrial areas. They provide consultation on 
inspection problems and facilities for handling your routine or special testing. 
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1957 


October 4: The Soviet Union launched 
the first Earth satellite, Sputnik I. 
Spherical in shape, it weighed 184 lb 
and was 22.8 in. in diameter. Four 
whip antennas 7 ft 10.5 in. to 9 ft 6 
in. in length protruded from the satel- 
lite skin which was constructed of alu- 
minum alloys. The satellite carried 
instruments (their weight was not an- 
nounced) to measure internal tem- 
peratures, pressures “and other data.” 
Two radio transmitters, radiating on 
frequencies of 20.005 and 40.002 meg- 
acycles, were carried; both ceased op- 
erating on October 27, 1957. The 
radios were powered by chemical bat- 
teries. The satellite’s initial perigee 
was 142 mi, its apogee 588 mi, and 
its period 96.17 min. It was launched 
with an inclination to the Equator of 
64.3 deg. The satellite’s perigee speed 
was about 18,000 mph; its speed at 
apogee was about 16,200 mph. The 
satellite reentered the atmosphere 
and presumably disintegrated on 
January 4, 1958. 

October 13: It was reported that 
Lockheed has been working since 1956 
on a project called Pied Piper, or un- 
officially Big Brother. The satellite 
would have television or regular 
photographic capabilities, and use in- 
frared and radar scanners. Orbits 
would lie between 300 and 1000 mi. 


October 16: The United States Air 
Force fired an Aerobee rocket at Hol- 
loman Air Force Base fitted with 
three shaped charges in the nose. At 
35 miles, these were fired, and it is 
believed that they sent small pellets 
of a few grams each at speeds suffi- 
ciently high that at least two attained 
escape velocity and left the Earth. 
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A new era began on Oct. 4, 1957, with the launching of Sput- 
nik I. The following chronology lists significant achievements and 
proposals from that date to the beginning of 1959. This data is based, 
primarily, on the appendix to House of Representatives Report No. 
2710, “The United States and Outer Space, A Report of The Select 


Committee On Astronautics And Space Exploration.” 


Various addi- 


tions have been made by the editorial research staff of Aircraft and 


Missiles Manufacturing. 


space Age chronicle 


significant events in missillry and astronautics 
from October 4, 1957 (Sputnik |) through 


Measurements were made by photo- 
graphing the meteorlike trail. 


October 23: The United States Air 
Force, as part of Project Farside, 
launched a sounding rocket from a 
balloon 100,000 feet over Eniwetok in 
mid-Pacific. A four-stage rocket of 
1,900 Ib was used. Although the at- 
tained altitude was first reported as 
4,000 mi, this was in doubt, as contact 
by radio was lost, and the altitude at- 
tained may have been about 2,500 mi. 
November 3: Sputnik II, carrying a 
dog, Laika, was launched by the So- 
viet Union. According to the Tass an- 
nouncements, the “containers with 
apparatus” of this rocket-shaped sat- 
ellite weighed 1,120 lb. It con- 
tained “instruments for studying 
solar radiation in the short wave ul- 
traviolet and X-ray regions of the 
spectrum, instruments for cosmic ray 
studies, instruments for studying the 
temperature and pressure, an airtight 
container with an experimental ani- 
mal (a dog), an air conditioning sys- 
tem, food and instruments for study- 
ing life processes in the conditions of 
cosmic space, measuring instruments 
for transmitting the results of scien- 
tific measurements to the Earth, two 
radio transmitters operating on fre- 
quencies of 20.005 and 40.002 mega- 
cycles, both of which ceased operating 
on November 10, 1957. The radios 


November 7: President Eisenhower in 
a radio and television address on sci- 
ence and security announced that sci- 
entists had solved the problem of re- 
entry and showed the nose cone of a 
missile which was intact after a flight 
through outer space. He announced 
the creation of the office of Special 
Assistant to the President for Science 


March 1959 


-Fanuary 2, 1959 (Mechta) , 


and Technology and the appointment 
of Dr. James R. Killian, president of 
the Massachusetts Institute of Tech- 
nology, to the new post. 

November 8: Secretary of Defense 
McElroy directed the Department of 
the Army to make preparations for 
launching a satellite with the Jupiter- 
C test rocket and thus supplement the 
existing Vanguard program. William 
M. Holaday, Assistant to the Secre- 
tary of Defense for Guided Missiles, 
was given authority for coordinating 
this project with the overall satellite 
program. 

November 15: William M. Holaday, 
special assistant to the Secretary of 
Defense, was named Director of 
Guided Missiles by Secretary of De- 
fense McElroy. Under terms of the 
Defense Department directive: “The 
Director of Guided Missiles will di- 
rect all activities in the Department 
of Defense relating to research, de- 
veloment, engineering, production, 
and procurement of guided missiles.” 
November 25: The Preparedness In- 
vestigating Subcommittee of the Sen- 
ate Committee on Armed Services 
began extensive hearings on the Na- 
tion’s satellite and missile programs. 
Approximately 70 experts appeared 
before the Subcommittee during the 
course of these hearings, and written 
testimony was submitted by about 
200 others. 

December 4: The American Rocket 
Society’s proposal for an Astronauti- 
cal Research and Development Agen- 
cy, which was presented to President 
Eisenhower on October 14, 1957, was 
announced. Commander Robert C. 
Truax, president of the Society, stated 


that he felt $100,000,000 a year would 
continued on page 84 
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’ “guper-geme”’ DETACHABLE, RE-USABLE HOSE ASSEMBLIES OF TEFLON 
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HOSE, END FITTINGS and ASSEMBLIES — ; 


FOR AIRCRAFT and 
MISSILE 


G2 HYDRAULICS 
aye and PNEUMATICS 


CLUSTER and SWIVEL FITTINGS 


® 
MS ER * TUBE FITTINGS 


WEATHERHEAD 
and COMPONENTS 
HYDRAULIC and PNEUMATIC CYLINDERS Designed and engineered 

for lightweight, simplified 


configuration and 
aC (fer dependability. 


QUICK-DISCONNECT, SELF-SEALING COUPLINGS 


For quality and reliability 
ie “I _— where it counts, 
Reseauie Trademark ae “ . ” 
##TEFLON: - : 5 specify WEATHERHEAD 
upont trademar 


FORGINGS (cored and solid) Write us today regarding 


your special 
requirements 


j : Chireg Shwued / In Canada: St. Thomas, Ontario 


ae beyond tomorrow Export Cable Address: WEATHCO, Cleveland 


WEATHERHEAD AVIATION and MISSILE GROUP 


r 
ae ome SD iicdtitindicdrensediedaal 
ar et 4 
WESTERN DIVISION SPECIAL PRODUCTS DIVISION EASTERN AIRCRAFT PRODUCTS CORP. 
1736 Standard Avenue 300 East 131st Street 229 River Street 
GLENDALE, CALIFORNIA CLEVELAND, OHIO 


ORANGE, NEW JERSEY 
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PHILCO IS PEOPLE 


From advanced research and development to mass production, installation and servicing of 
countless electronic products and systems, Philco is people. Here is a closely integrated 
organization of scientists, engineers, installation and service specialists, ready to meet any 
challenge for creation of military, industrial and consumer electronics systems. 


PHILCO IS FACILITIES 


To assist this outstanding organization of skilled and dedicated people, Phileo has 
amassed millions of dollars worth of intricate equipment in plants and laboratories 
from coast to coast. Philco facilities include: the world’s most advanced research labs; 
environmental test facilities; specially equipped design and engineering labs, plus 
prototype and model shops; and the most advanced mass production facilities. 


PHILCO IS CA 


wot fy 
oe Bh aol: “si 4 7 


Pte mS 


" A ‘ 


At Phileo the world of tomorrow is NOW! Here are human resources, plus 
ultra-modern facilities, plus tremendous accumulated experience in research and 
development. Here too, are unlimited career opportunities in the fields of 4 


missiles and guidance, weapons systems, All-Transistor computers, infra-red, 

advanced radar techniques and communications systems. At Philco, versatility GOVERNMENT & INDUSTRIAL DIVISION 
is the key to tremendous capacity in advanced technology. Make Philco your 4700 Wissahickon Avenue 
prime source for prime contracts from development to delivery. Philadelphia 44, Pennsylvania 
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WHAT IT IS: SPACEMETAL is a Stainless- 
steel sandwich with the light weight, 


Designers may high strength, and heat resistance 
: required for Space Age missiles and 

TOW obta wm planes. Inner sheet is beaded to form a 

E V-shaped corrugation which allows 

experi mental rapid heat dissipation, permits hydro- 

red static testing for quality control. Yields 
quantities for weight savings (theoretical) as high as 


75 percent over solid materials. 


prototype development 
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HOW IT’S MADE: Production line ma- 
chinery, developed by the Missile Divi- 
sion of North American Aviation, 
manufactures SPACEMETAL at the rate 
of 50 square feet per minute. The sand- 
wich is now produced in 30-inch-wide 
panels, from type-301 stainless steel 
with a nominal gauge of 0.156 inches. 
Resistance welding eliminates excess 
weight of brazing or adhesive materials. 


Aircraft and Missiles Manufacturing 


WHY IT’S STRONGER: SPACEMETAL’S 
V-configuration core offers greater 
strength in one direction than usual 
honeycomb structure. SPACEMETAL is 
235 times stiffer and can carry 23 times 
the bending load of solid type-301 stain- 
less steel of equal weight. Beads along 
the sides of the corrugation double its 
crushing strength and improve other 
physical properties. 


HOW TO GET IT: SPACEMETAL is avail- 
able in experimental quantities to de- 
signers seeking its unique properties 
for application in missiles, supersonic 
aircraft, and related projects. Please 
write for complete information, outlin- 
ing your requirements, to: SPACEMETAL, 
Dept. 496 G, Missile Division, North 
American Aviation, Inc., 12215 Lake- 
wood Blvd., Downey, Calif. 


Oo’ NORTH AMERICAN AVIATION, INC. ee 
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HARDWARE 


BOOSTERS + SUSTAINERS - ENGINE CASES - NOZZLES 
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parts since 1951 when the first Snark booster cases were made. Today, 
nearly half the Nike Hercules boosters and sustainers have been made 
with Ingersoll Kalamazoo Division production skills. 

RESEARCH AND DEVELOPMENT and prototype fabrication are going 
on at the Ingersoll Kalamazoo Division utilizing such new methods as 
hydrospinning and concussion, or explosive, forming, which provide 
today’s solutions to problems in metal parts production. 
FABRICATION AND ASSEMBLY on a PRODUCTION line basis of 
large missile parts is routine at the Ingersoll Kalamazoo Division 
involving such processes as annealing, machining, hydrospinning, 
welding, rolling, etc. 

A capable staff of engineers is available at the Ingersoll Kalamazoo 
Division who are experienced in the DESIGN, FABRICATION AND 
ASSEMBLY of major missile hardware parts. These engineers are 
ready to tackle your problems. 


Borg-Warner Corporation 
7 INGERSOLL KALAMAZOO DIVISION 


- | The Ingersoll Kalamazoo Division has been producing missile metal 


QUALIFIED ENGINEERS: Investigate interesting opportunities 
at Ingersoll Kalamazoo Division. 


KALAMAZOO, pee — Se MOBILE EQUIPMENT PRODUCTION 
WEE ye — SS — 
wicnican Kamal Kd Bd Bees 
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Manufacturers desiring federal business should 
acquaint themselves with the staff of the nearest Small 
. Business Administration office. These offices have infor- 
mation on where federal business is available. From 
there on firms should deal direct with the various pro- 
curement agencies that have need for the firm’s products 
and skills. 

Under the law the SBA can issue certificates of 
financial and of technical competency. Civil and military 
agencies will accept these endorsements. However, if all 
things are equal it is only natural that procurement of- 
ficials will give business to companies that they them- 
selves have checked for technical and financial ability. 

In going after military business there are three 
approaches to consider. The first is to solicit prime con- 
tracts directly from procurement offices. The second is 
to request subcontracts from prime contractors. The 
third is to get some of the “set aside” business from 
regional military offices on the recent program to help 
small business and distressed areas. 

There are many prime contracts in the research 
and highly technical fields that are available to small 
firms. Many are issued on a cost-plus basis. Others, re- 
quiring development of new weapons or components, 
justify negotiated contracts. 

Most subcontracts, where specifications are firm, 
are fixed price contracts. Prime contractors usually get 
advance approval from the services before giving sub- 
contracts. This often results in a double selling job for 
the subcontractor as to his productive and technical 
skill. 

Congressional pressure forced the Pentagon to 
adopt a new plan of contracting known as the “set-aside” 
plan. Sixty to 80 per cent of a production order is con- 
tracted in the usual way. This sets the price and delivery 
for the balance which is given out in a distressed area in 
one or more fixed price contracts. First priority goes to 
small companies in the distressed area. 

All military contractors should be informed of the 
practices of defense disbursing officials in reimbursing 
current contractual expenses, known as progress pay- 
ments. Large contractors holding negotiated contracts 
may receive up to 70 per cent of expenditures while the 
contract is being performed or up to 85 per cent of di- 
rect labor and material costs. Progress payments for 
small firms are five per cent above these figures. A re- 
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contract aids for small business 


by Allen M. Smythe 


cent court decision ordered that all advertised contracts 
contain the same amount for progress payment, i.e. 70 
per cent. Large firms holding cost-plus contracts are ex- 
pected to finance 20 per cent of their expenses. Small 
firms are reimbursed promptly for all costs. 

Small firms will find the approach to the three 
services quite different. Better results are obtained if 
each procurement office is treated as a separate prospect. 
After all, $20 billion annually are spent by the Defense 
Department with commercial firms and it must be han- 
dled by many buying units who are aware only of their 
own needs. 


Army Contracts 


The Army is the most decentralized part of the 
Pentagon. Most of its requirements that can be handled 
by small firms are bought by regional depots and field 
offices. Information booklets, forms for prospective bid- 
ders to fill out, ete., are readily available. Conferences to 
discuss specifications can be arranged. Inspectors to visit 
and rate the plants and equipment can be secured with 
little effort. 

After initial contracts with Army procurement 
offices, the contractors are usually referred to specialists 
in the Signal Corps, Ordnance and Quartermaster Corps. 
All have separate bidder’s lists. 

The Army has had much experience in dealing 
with small business. At SBA’s suggestion they are test- 
ing out a new method in handling “set aside” contracts 
on a “trial and error” basis. If successful, it will be used 
by all services. 

Army officials says two-thirds of their business 
can be handled by small companies. However, only 35 
per cent of the dollar volume of Army prime contracts 
now go to small business. Field officers are anxious to 
raise this percentage by adding qualified firms to their 
bidders’ lists. 

In both the Air Force and the Navy small com- 
panies receive more than twice as much business from 
subcontracts as from prime contracts. The selling ap- 
proach to get this business is entirely different. 


Air Force Contracts 


In prime contractor plants, the Air Force and 
Navy have representatives to aid small firms. These 
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contract aids for small DuSINESS . . . continues 


officials usually know what parts and components are 
available for subcontracting. They can arrange con- 
ferences and do most of the preliminary work. The 
prime contractor, of course, issues the subcontract on 
the basis of price, performance, and delivery. 

The Air Force is by far the largest buyer of mili- 
tary hardware. Twenty-one percent of the dollar volume 
of their prime contracts go to subcontracts of the first 
and second tier. The Air Force would like to increase 
this to 30 per cent and is pushing prime contractors to 
cooperate. 

While prime contracts of the Air Force and Navy 
issued to small firms are small in percentage, their size 
and total volume is substantial according to commercial 
standards. 

The Air Materiel Command, Dayton, Ohio, gives 
out most of the small Air Force contracts. A firm would 
be well advised to discuss procedures (which are changed 
often) with firms who already have Air Force contracts. 

Radar, communication, and other electronic equip- 
ment makers should go to the air depot at Rome, N. Y., 
for business. Machine tool buying is handled at the air 
depot at Macon, Ga. 


Navy Contracts 


Probably the best and quickest way to learn of 
prospective Navy business is to go to its offices in Wash- 
ington, D. C. The Navy Bldg., houses four buying agen- 
cies, the Bureau of Aeronautics, the Bureau of Ord- 
nance, the Bureau of Ships, and the Office of Naval Re- 
search. Each has its own requirements and they should 
be treated separately. 

Each has literature explaining overall needs. Study 
these and contact the industry liaison officer for an ap- 
pointment with the proper technical officials. Prepare 
a brief brochure with pictures and charts showing tech- 
nical and manufacturing ability. Information should be 
included on the company’s financial standing. 

Such conferences are usually followed by the plac- 
ing of qualified firms on one or more bidders’ lists. Spe- 
cial contract negotiators handle all bids. 


A discussion of SBA fiscal objectives should aid 
those firms who are going after military business for the 
first time. It should also be informative to firms who 
want to increase their present military business in other 
segments of the Pentagon. 

On April 1, 1958 new rules for loans were put 
into effect to stimulate local bank participation. 

Any manufacturer would be well advised to have 
his local bank participate in SBA loans. They are of 
two types; immediate and deferred. In both instances 
the bank can set the interest rate at five per cent if it 
desires. 3 

On the immediate loans the SBA puts up to 90 per 
cent of the cash when disbursements are begun. The 
bank will be paid one-half of one per cent for servicing 
the SBA portion. A deferred loan gives the bank the 
privilege of handling the entire loan with the SBA 
guaranteeing up to 90 per cent. The small guarantee 
charge has just been cut in half. It varies from a 
quarter to one per cent depending on the percentage of 
the loan that SBA guarantees. At any time during the 
loan the bank has the privilege of calling on the SBA 
for cash up to the full amount of the guarantee. The 
bank can charge one-half of one per cent for servicing 
any SBA funds. 

Under the recent new law creating local invest- 
ment companies, the SBA was given $250 million by 
Congress to promote the formation of local “small busi- 
ness investment companies.” An investment company 
can be formed voluntarily by a local group of at least 
10 businessmen; it must have a minimum of $300,000 of 
capital to begin operations; half of this capital can come 
from the SBA and the other half must be raised by 
local sources. 

When set up, the local investment company will 
decide whether to invest risk capital directly in any little 
firm or whether to extend to the firm a long-term loan 
up to 20 years. The investment company can’t put more 
than 20 per cent of its capital and surplus into any busi- 
ness. 
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Six Suggestions for those Seeking Defense Contracts 


@ Answer all requests for bids. Otherwise you 
may be taken off the bidders’ list. Check periodically to 
make sure you are still there. 

@ /f you want to borrow some money get a list of 
recent borrowers from SBA. They are issued monthly. 
You might find a business friend who has gone through 
the routine. 

@ If you are interested in the specifications of 
any military component or part, the SBA can probably 
get them for you in short order. 

@ The SBA has persuaded over 100 colleges to 
give managerial courses. They are for about eight 
weeks and held in the evening. Excellent for junior 
executives. 


@ Top secret weapons also cost money. You can't 
get sub-contracts until your plant is cleared for security. 
It is a long and painful procedure. Better go after 
other military business first and then get into the classi- 
fied category later. 


@ Remember that all procurement officials have 
diaries for legal reasons and their own protection. All 
contacts in and out of office hours are recorded. Any 
favors particularly those costing money must be re- 
corded. These diaries are open for inspection to all fed- 
eral justice officials. Better play safe and say, “Do your 
regulations permit me to buy you lunch?” Don’t be 
surprised at a suggestion to go “Dutch.” 
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Defense contract work takes sound engineering and plenty of inge- 
* nuity. We've turned the trick for DOD as well as for primes, in metal- 
lurgical research, development engineering, production engineering, 
fabrication and assembly. We can handle major projects in w hole or in 
part, at any stage from original theoretical conception to the completion 
of operational assemblies. ‘If our unusual abilities and capacity can help 
you, contact any American Car and Foundry sales office or: Director of 
Defense Products, American Car and Foundry, Division of QC f Indus- 
tries, Incorporated, 750 Third Avenue, New York 17, N. Y. Sales Offices: 
New York—Chicago—Cleveland—Washington, D. C.—Philadelphia—San 
Francisco—St. Louis. 
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DIVISION ACF INDUSTRIES, INCORPORATED 


Products for Defense 


For example: Rocket Engine Cases*+ Missile Ground Support and Installation Equipment 
Artillery Shells « Radar Structural Members * Armor Plate « Armored Vehicles 


CAR AND FOUNORY CAN DO ANYTHIN 
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Bendix * has long been a leader in supplying controls and fuel systems for all types 
of aircraft engines. Today, Bendix is proving to be a natural for new challenges 
in related missile fields—on ram jets, rockets, nuclear power, and other advanced 
propulsion systems. So, when it comes to controls, remember that Bendix has the 
background—and is anxious to share it in solving your problems. *REG. U.S. PAT. OFF. 


BENDIX Svsion SOUTH BEND, IND. 
Circle 11 on Inquiry Card, page 123 
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INTRODUCTION 


The Missile Handbook has been compiled 
to help qualified companies find sources of new 
business in a segment of the most rapidly ex- 
panding enterprise in America: the aircraft and 
missiles industry. It is hoped this Handbook will 
fulfill the needs of small companies in placing 
their specialized skills; and the needs of large 
companies in seeking out sub-contractors who 
have the experience and specialized skills es- 
sential in developing reliable missiles. 

Participation in the industry requires some 
understanding of what has been done in the past, 
what is being done now, and what is in the imme- 
diate future. To this end, the Missile Handbook 
contains a list of all known projects undertaken 
since WW II, a section on missiles now in produc- 
tion or advanced development, and a section de- 
voted to projects which seem to show promise 
for the future. This latter section will aid engi- 
neers and sales people alike in guiding the futures 
of their companies by bringing into focus the 
trend in the next generation of missilry. 

The missile market is a young giant 
stretching in all directions from coast-to-coast. 
Business is scattered among approximately fifty 
prime contractors and hundreds of sub-contrac- 
tors. These dip into the food machinery, auto- 
motive, petroleum, electronic, construction, and 
metals industries. Much valuable time is lost in 
planning sales trips and campaigns from the 
existing dispersed information. For the first time, 
Aircraft and Missiles Manufacturing, in coopera- 
tion with The Association of Missiles and Rockets 
Industries, has packaged, under one cover, in- 
formation on all prime contractors, and major 
sub-contractors. This technical data and market- 
ing information comprises the Missile Handbook. 


Missile Handbhoo he an ally “ a ular 

e of Aircraft and M ] “ing idditions should 

be reported to: The Editor, Aire t and Missiles Manufacturing, 
56th & Chestnut Sts Phila 
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Name 


United States Missile Projects 


This is an alphabetical listing of all known missile and 
space projects undertaken by U. S. since World War Il. 


Status 


Service Mission Name Status Service Mission Name Status Service Mission 
A Falcon M 
A-4 Oo AF Drone —"* P AF AA Mace-A P AF SS 
Able oO AF AA “GAR Vv p AF AA Mace-B Pp AF SS 
— ~ . 2 A Febee 1 Mark 32 Oo N SU 
dam A 7 Mark 37 oO N SU 
Aerobee O/dis AF.N X GAR-9 Ré0 AF AA Mark 39 P N AU 
Aerobee- “sk aaa a. i Mark 43 Oo N AU,SU 
Hawk R&D A SA Far Si ie R&D AF X Mark 44 R&D N SU,UU 
Aerosound R&D AF x Fire ide R&D N SS.US Mark 46 R&D N UU.US 
Alpha Draco R&D AF x Firel ra A x. Matador oO AF Ss 
Arcas R&D N X Fire a ~ ae SS Mauler R&D A SA 
Arcon R&D N X oo MCM R&D AF SA 
Asp O/dis N x Mighty 
Asroc R&D N SU G Mouse 0 dis N.AF AA 
Astor P N SU Gapa dis N SA Minuteman R&D AF Ss 
Atlas P AF SS Genie O AF AAAS 
Gimlet dis AF AS N 
B — dis AF AS,SS Nasty dis AF AA 
BDM dis AF SA 1g dis N Drone Navaho dis AF SS 
Betty re) N SU Green Quail R&D N AS New Horizons R & D x 
Boar J N AS Nike-Ajax O dis A Ss 
Bold Orion R&D AF AS H ts : = " : 
Bomarc | P AF SA are ike-Cajun ats 
Bomarcl! R&D AF SA +0 i. So Nike- 
Bombardment R & D AF AA Hasp R&D N X Hercules oO A SA 
Bulldog R&D N AS Hawk Pp A SA Nike-Zeus R&D A SA 
Bullgoose dis AF AA.AS Hermes dis A x 
Bullpup P N AS Holy Moses dis N AS 0) 
Bumper dis A Xx Honest John oO A SS 0Q-19D Oo AF Drone 
Hopi P N AS Oriole dis AF.N AA 
Cc Hot Point R&D N AS 
Cajun O/dis A 4 Hound Dog R&D AF AS P 
ead John R&D A ss HVAR 0 dis N AS PD-121 R&D A iat 
obra R&D = ss Saved S \ 
Coporal O/dis A Ss { hee yaad R&D A SS oe 
- Petrel 0 dis N AS y 
Corvus R&D N AS Iris oe 
ee al R&D AF AS ris b N x Plato R&D A SA : 
Pluto R&D AF 
D J Pogo R&D N Drone 
; Polaris R&D N US,SS 
Dan dis AF xX Juno | O dis A X Private A dis A xX 
Dart dis A Ss Juno I! 0 dis A Xx Private F dis A SS 
Deacon Pp A x Juno IV R&D A x 
Dervish R&D A ss Juno V R&D A x Purr-Kee R&D N x 
Diamondback R&D N aA Jupiter P A ss 
Dove dis N AS.AU Jupiter C 0 A x Q ; 
Duck R&D AF AA Q-2C P AF Drone 3 
Dyna-Soar R&D AF X K 0-5 R&D AF Drone 
= Katie R&D N SS,SU 
= Kingfisher R&D A SA,Drone R 
Eagle R&D N AA.AS Rascal! dis AF AS 
EX-8 R&D N SU L RAT dis N SU.AU 
Exos R & D N xX Lacrosse p A SS Raven R & D N AS 
Lazy Dog R&D AF AS Recon R&D A SS 
F Little Jim R&D A Redeye R&D A SS 
Falcon Little Joe dis A SA Redstone 0 A SS 
GAR-I 0 dis AF AA Little John P A Ss Regulus | O N SS 
Falcon Lobber R&D A Ss Regulus I dis N SS 
GAR-II dis AF AA Loki 0 A SA Peres =e ; 
aye 
LEGEND 
Status Service Mission 
R & D~ research and development A Army AA. air-to-air 
P— production AF Air Force AS air-to-surface a), 
O — operational N- Navy AU _ air-to-underwater 1 ee 
O dis — operational, production discontinued Drone drone Behe | 
dis — discontinued SS__surface-to-surface 


UU underwater-to-underwater 
X— experimental 
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missile directory and data 


ATLAS 


BOMARC 


projects listed include only those 


in production or advanced development 


The following information has been assembled 
from many sources. The editors express thanks 
to all individuals and organizations who 
cooperated. Every attempt has been made to 
verify information. 


Service: Air Force BULLPUP 

Type: ICBM (5000 mi-+) 

Status: production 

Physical Data 

Diameter: 8 ft 6 in. 

Height: 80 ft (approx) 

Weight: 100 tons (approx) 

Remarks: Rocketdyne builds 
two boosters, and main sus- 
tainer engines, as well as 
two verniers for steering. 
Total thrust is 390,000 Ib 

Contractors 

Airframe: Convair, Thompson 
Ramo-Wooldridge 

Guidance: Burroughs, GE 

Propulsion: Rocketdyne Div. 

Warhead: General _ Electric, 
Sandia Corp. 
Atomic Energy Commission 

Remarks: Cost exclusive of war- 
head about $1.5 million. 

Service: Air Force, RCAF CORPORAL 


Type: surface-to-air (high level) 
Status: production 
Physical Data 

Diameter 33 in., span 18 ft 2 in. 

Height: 49 ft (approx) 

Weight: 15,000 Ib 

Remarks: Range 250 mi at 
M2.5. Booster is solid pro- 
pellant, sustainer twin ram- 
jet. 

Contractors 

Airframe: Boeing 

Guidance: Westinghouse, Lear 

Propulsion: Aerojet General 

(booster), Marquardt (ramjet) 

Warhead: Aerojet General 

Remarks: Ground equipment by 
ACF, AMF, Food Machinery 
& Chemical, and _ Farns- 
worth Electronics. 


Service: Navy, Marines 
Type: air-to-surface 
Status: production 


Physical Data 


Diameter: 1 ft (approx) 

Height: 11 ft 2 in. 

Weight: 550 Ib 

Remarks: Canard layout with 
delta and trapezoidal con- 
trol surfaces. Range about 
3 mi at M1.8 


Contractors 


Airframe: Martin 

Guidance: Republic Aviation 

Propulsion: Aerojet - General 

Warhead: Elgin Watch Co. (fuz- 
ing) (conventional explosive 
250 Ib) 

Remarks: Predecessor to Bull- 
dog. Cost about $5,000 to 
$7,500 each. May use liquid 
prepack in future versions. 


Service: Army 
Type: ballistic 
Status: operational 


Physical Data 


Diameter: 30 in., fin span 84 
in. 

Height: 46 ft 

Weight: 12,000 Ib 

Remarks: Range 70 to 100 mi; 
20,000 Ib thrust; nuclear 
warhead. Uses steering fins 


Contractors 


Airframe: Firestone Tire & Rub- 
ber Co. 
Guidance: Gilfillan Corp. 

Cary Multiplier Corp. 
Propulsion: Ryan Aeronautical 
Warhead: Sandia Corp, A.E.C. 
Remarks: Ground support 

equipment by R. G. Le 

Tourneau. Very limited pro- 

duction future. 
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CORVUS Service: Navy 
Type: air-to-surface 
Status: development 
Physical Data 
Diameter: 
Height: 
Weight: 
Remarks: 
Contractors 
Airframe: Temco 
Guidance: Texas Instruments, 
W. L. Maxson Corp. 
Propulsion: Thiokol 
Warhead: $16 million R & D 
contract 
Remarks: Preliminary work at 
M11 wind tunnel. Follow on 
of $6.5 million awarded. 


classified 


Service: ARPA Project 
Type: space probe 
Status: development (in use) 
Physical Data 
Diameter: lst stage Thor, 2nd 
5 ft 
Height: 78 ft 
Weight: over 100,000 Ib 
Remarks: Thrust about 150,- 
000 Ib in lst stage. Pay- 
load is 40 Ilb_ telemetry 
equipment. Perigee 140 mi, 
apogee 400 mi. 
Contractors 
Airframe: Douglas, Lockheed 
Guidance: modified Thor (AC 


DISCOVERER | 


Spark Plug) 
Propulsion: Rocketdyne, Div. 
NAA; Bell 


Warhead: satellite (Lockheed) 


Service: Air Force 

Type: air-to-air 

Status: operational 

Physical Data 

Diameter: 6.5 in. (GAR I, II), 
6.5 in. (GAR Ill, IV) 

Height: 6 ft 5 in. (GAR |, Il), 
7 ft 1 in. (GAR Ill, IV) 

Weight: 110 Ib (GAR |, II), 150 
Ib (GAR Il, IV) 

Remarks: Solid rocket motor, 
heat seeker guidance, Range 
up to 5 mi, M2 to 3 

Contractors 

Airframe: Hughes, Avco Mfg. 
Corp. 

Guidance: Hughes 

Propulsion: Thiokol 

Warhead: General 
Corp. (fuzing) 

Remarks: About $23 million re- 
portedly to go to developing 
nuclear warhead. Production 
is about 100 per wk. 


FALCON GAR 


Sintering 
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GENIE Services: Air Force . 

Type: air-to-air 

Status: production 

Physical Data 

Diameter: 15 in. with warhead 

Height: 8 ft (est) 

Weight: 1000 Ib (est) 

Remarks: Range about 2 mi 
under solid _ sustainer. 
Launched slightly downward, 
then curves up. Later ver- 
sion may be unguided. 

Contractors 

Airframe: Douglas 

Guidance: Hughes (MG-12) 

Propulsion: Aerojet-General 

Warheads: Panda _ Electronic 
Specialty (fuze) 

Remarks: Ground handling and 
positioning trailer by Frue- 
hauf. Guidance is essen- 
tially spin stabilization de- 
vice. 


Service: Air Force 

Type: air-to-surface (diversion- 
ary) 

Status: development 

Physical Data 

Diameter: 

Height: 

Weight: 

Remarks: Glass fabric construc- 
tion, J85 engine, launched 
from B52, radio command 
guidance. 

Contractors 

Airframe: McDonnell 

Guidance: Summers Gyroscope 

Propulsion: General Electric 

Warheads: Thompson Ramo- 
Wooldridge (electronic 
counter measurers) 

Remarks: First contract was 
for $4.5 million. AMF has 
ground support equipment. 


GREEN QUAIL 


Service: Army 

Type: surface-to-air (low level) 

Status: production 

Physical Data 

Diameter: 14 in., span 50 in. 

Height: 16 ft 

Weight: 1285 Ib 

Remarks: Range about 22 mi 
at M 2.5 under solid pro- 
pellant. Very accurate. 

Contractors 

Airframe: Raytheon Northrop, 
Temco 

Guidance: Raytheon 

Propulsion: Aerojet - General, 
Norris Thermidor (case) 

Warhead: Picatinny Arsenal 

Remarks: Food Machinery and 
Chemical Corp., Eclipse Pio- 
neer Div. of Bendix, and 
Goodyear Aircraft have 
ground support contracts. 

continued on next page 
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HONEST JOHN 


HOUND DOG 
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Service: Army 
Type: surface-to-surface (un- 
guided) 
Status: operational 
Physical Data 
Diameter: 23 in., 
in., fins 109 in. 
Height: 27 ft, 3 in. 
Weight: 6500 Ib 
Remarks: Range about 20 to 
30 mi at M1.7. One solid 
propellant motor 
Contractors 
Airframe Douglas 
Electric Mfg 


Guidance: unguided 


warhead 30 


Emerson 


Propulsion Hercules Powder 
Co., Thiokol 

Warhead: 762 mm atomic 

Remarks: Launchers made by 
Rock Island Arsenal 

Services: Air Force 


Type: air-to-surface 


Status: d pment 
Physical Data 

Diameter: 14 ft span 

Height: 40 ft 


Weight: 12,000 Ib 
Remarks: To be 
B-52. Range about 300 mi 
at M1.6 
yerodynamically. 


used with 


Resembles Navaho 


Contractors 
Airframe: AiResearch Mfg. Co., 
North American Aviation 
Guidance: North American 
Autonetics Div. 
Pratt & 
Warhead: Sandia Corp 
itomic Energy Commission 
Remarks: First production con 
tract was over $8 million 
Fiscal 59 allowed over $100 
million 


Propulsion: Whitney 


Service: Army 
Type: space probe (four stage) 
Status: in use 


Physical Data 
Jupiter IRBM first 
stage, 11 Sergeant 


| rockets clustered 
Diameter: for second stage, 
Height: 3 in third stage, 
Weight and 1 in fourth 


Remarks: | stage. Intended to 
carry 12.9 lb gold- 
plated probe to vi 


‘cinity of moon. 


Contractors 

Airframe: ABMA, Jet Propulsion 

Lab 
Guidance: Ford Inst.  Div., 

Sperry Rand 
North 
Rocketdyne Div. 
Warhead: (instrumentation) Jet 
Propulsion Lab., Leach Corp. 


Propulsion: American 


JUPITER 


JUPITER C 


LACRO 
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Service: Army 
Type: IRBM (1500 mi) 
Status: production 
Physical Data 
Diameter: 105 in. 
Height: 59 ft (approx) 
Remarks: About 105,000 ib 
thrust, gimballed engine, 
liquid fuel. Nose cone essen- 
tially phenolic-glass laminate 
fabricated by Goodyear. 
Contractors 
Airframe: Chrysler, ABMA 
Guidance: Ford Instrument 
Propulsion: Rocketdyne 
Narhead: ABMA, Picatinny Ar- 
senal, A.E.C. 
Remarks: Costs an 


$24, million per missile. Gen 


estimated 


eral Milis, Sperry Microwave 
Fruehauf, Watertown Arsenal 
and Gamm Trailer produce 
ground equipment 


Service: Army 
Type: satellite launcher 
probe, four stage) 


Status: in use 


Physical Data 
% Diameter: 96 in. max 
Height: 70 ft (approx. overa!!) 
Weight: 64,000 Ib 
Remarks: Redstone first sta 
modified multi-Sergeant up- 
per stage 


Contractors 

Airframe: Chrysler, ABMA, Rey- 
nolds Metals 

Guidance: Ford Inst. Co., Div. 
of Sperry Rand 

Propulsion: North 
Rocketdyne Div. 

Warhead: (instrumentation) Jet 
Propulsion Lab. 


American 


Service: Army, Marines 

Type: surface-to-surface (guided 
artillery) 

Status: production 


Physical Data 

Diameter: 20.5 in., 9 ft wing 

Height: 19 ft 2.5 in. 

Weight: 5000 Ib 

Remarks: Range 20 mi at M2.9. 
Delivers heavy warhead with 
command guidance on bat- 
tlefield target. 


Contractors 

Airframe: Martin, Cornell Aero. 

Guidance: Telecommunications 
Lab,. and Farrand Optical Co. 

Propulsion: Thiokol (1-solid 
motor) 

Warhead: General Electric, Solar 

Remarks: By late 1958 over 
1000 Lacrosses had been 
manufactured. 
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LITTLE JOHN Service: Army 
Type: surface - to- surface un- 


guided artillery 


/ Status: operational 
} 

| \ Physical Data 

| Diameter: 12.5 in. 


| Height: 12 ft 
Weight: 980 Ib 
es Remarks: Range 
solid propellant 


Contractors 


Airframe: Douglas, Emerson 
Electrics 
Guidance: none 
— Propulsion: Alleghany Ballistics 
j ze. Lab 
Warhead: Picatinny Arsenal 
Remarks: Launcher by Rock 
Island Arsenal is transport- 
able by helicopter. 


LOKI Services: Army 
Type: surface-to-air 
Status: production-operation 


Physical Data 
Diameter: 3.0 in. 
Height: 
"Aaa Weight: 

a) Remarks: no guidance, one 
._ — solid propellant rocket, fired 
=e in salvos 
Y Contractors 
SY Airframe: East Coast Aero- 
CO nautics 
— Guidance: none 
a Propulsion: Grand Central 

Rocket 
Narhead: (conventional) 
Remarks: Bendix holds contract 

for launchers 


MACE Service: Air Force, NATO 
Type: surface-to-surface (me- 
5 dium range aerodynamic) 


Status: production 
Physical Data 
Diameter: span 22 ft 11 in. 
| Height: 44 ft 
} Weight: 18,000 Ib without 
/ | «IN booster 
Remarks: ATRAN or AChiever 
guidance, Range 650 mi at 


ia M.0.9. Same basic power- 
ee plant configuration as Mata- 
dor. 
\ | Contractors 
hi Airframe: Martin 
er Guidance: Goodyear Aircraft, 
Uy AC Spark Plug 
Ww Propulsion: Allison (J-33), Thio- 


kol (booster) 
Warhead: Nuclear, A.E.C. 
Remarks: Estimated cost is 
$130,000/unit 
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MATADOR 


Service: Air Force, NATO 
Type: surface-to-surface (me- 
dium range aerodynamic) 
Status: operational 
Physical Data 
Diameter: span 27 ft 10 in 
Height: 39 ft 8.5 in. 
Weight: 12,000 Ib_ without 
booster 
Remarks: Range 500 mi at 
MO.9. Booster has 50,000 Ib 
thrust, warhead weighs 3000 
Ib. 
Contractors 
Airframe: Martin 
Guidance: line-of-sight radar 
Propulsion: Allison (J-33), Thio- 
kol (booster) 
Warhead: A.E.C. 
= Remarks: Cost about $100,000 
each. Being replaced in pro 
duction by MACE 


Service: Air Force 

Type: surface-to-surface (ballis 

tic) 

Status: development 

Physical Data 

Diameter: 84 in. (est.) 

Height: 55 ft (est.) 

Weight: 80,000 Ib (est.) 

Remarks: 2nd generation, 3 
stages, range 5500 mi., 
launched from underground. 

Contractors 

Airframe: Boeing 

Guidance: North American Avia- 
tion, Autonetics Div. 

Propulsion: Thiokol (1st) Aero- 
jet General (2nd) (3rd) 

Warhead: Avco Mfg. Co. 

Remarks: Beech Aircraft is 
manufacturing transporters 
Hercules Powder doing back- 
up engine work. 


Service: Army 

Type: surface-to-air (high alti- 
tude) 

Status: operational 


NIKE HERCULES 


Physical Data 

Diameter: 28 in., span 105 in. 

Height: 26 ft 9 in. (41 ft 6 in. 
with booster) 

Weight: 5000 Ib, 10,000 Ib with 
booster 

Remarks: Range about 20 mi at 
M3.35, ceilings about 100,- 
000 ft. Radar command 
guidance 


Contractors 

Airframe: Douglas at Army Ord 
nance Plant 

Guidance: Western Electric 

Propulsion: Radford Arsenal, 
Borg-Warner, Thiokol 

Warhead: Genera! Electric 
Atomic Energy Commission 
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missile data . . . continues 
NIKE ZEUS 


Service: Army 

Type: anti-missile 

Status: development 

Physical Data 

Diameter: unknown 

Height: over 60 ft (approx) 
with booster 

Weight: 20,000 Ib with booster 

Remarks: Range about 100 mi 
at M5.0. 

Contractors 

Airframe: Douglas 

Guidance: Western Electric, Bell 
Telephone Labs. 

Propulsion: Hercules Powder, 
Thiokol, Grand Central 
Rocket 

Warhead: (nuclear) 

Remarks: Contractors already 
number about 50; $130 mil- 
lion known allocated. 


classified 


PERSHING 


Service: Army 

Type: 2nd generation solid pro- 
pelled MRBM 
Status: development 

Physical Data 

Diameter: 65 in. (est) 

Height: 35 ft (est) 

Weight: 30,000 Ib (est) 

Remarks: Initial range 500 mi. 

Contractors 

Airframe: Martin 

Guidance: Bendix Aviation 
Eclipse Pioneer Div. 

Propulsion: Thiokol 

Warhead: Bulova Watch Co. 

Remarks: Contract will proba- 
bly be large and extended. 
Army departs from Arsenal 
concept in giving Martin con- 
tract. Thompson Ramo- 
Wooldridge has transporter- 
erector-launcher. 


classified 


POLARIS 


Service: Navy 

Type: under water - to - surface 
(IRBM) 

Status: development 

Physical Data 

Diameter: 50 in. (approx) 

Height: 27 ft (approx) 

Weight: 29,000 Ib 

Remarks: Second generation 
ballistic missile 2-stage solid 
propelled, first stage over 40 
in. diam. 

Contractors 

Airframe: Lockheed 

Guidance: General Electric (in- 
ertial) 

Propulsion: Aerojet-General 
Thiokol, ACF (cases) 

Warhead: (nuclear) Atomic En- 
ergy Commission 

Remarks: Tremendous project, 
involves about $1.3 billion 
including submarines. 
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REDSTONE 


SERGEANT 


SIDEWINDER 
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Service: Army 
Type: tactical ballistic 
Status: operational 
Physical Data 
Diameter: 70 in., fins 12 ft 
Height: 63 ft 
Weight: 45,000 Ib 
Remarks: Range about 200 mi 
under 75,000 Ib thrust. 


Contractors 
Airframe: ABMA, Chrysler, Rey- 
nolds Metal 
Guidance: Ford Instr. 
Propulsion: North American 


Aviation Rocketdyne Div. 

Warhead: (nuclear 3 ton) 
Atomic Energy Commission 
ABMA 

Remarks: Production should 
reach 1000. Fruehauf trans- 
porters are towed by Food 
Machinery tracked  prime- 
movers. 


Service: Army 
Type: surface-to-surface ballistic 
Status: production 


Physical Data 
Diameter: 36 in., span 92 in. 
Height: 32 ft 
Weight: 12,000 Ib 
Remarks: Range 100 to 200 mi, 
under 50,000 Ib thrust 
(solid) 


Contractors 

Airframe: Jet Propulsion Labs, 
Sperry Gyro. 

Guidance, Sperry Gyro, Minne- 
apolis-Honeywell, Lear 

Propulsion: Thiokol 

Warhead: Sandia Corp. 

Remarks: Production should 5e 
numbered in thousands. $44 
million allotted in 1959. 


Service: Navy, Marines, Air 
Force, NATO, RCAF 

Type: air-to-air (heat seeker) 

Status: operational 


Physical Data 
Diameter: 4.5 in., span 19 in. 
Height: 9 ft 5 in. 
Weight: 155 Ib 
Remarks: Range about 5000 
yd; at M2.5. Pilot must lock- 
on target. 


Contractors 

Airframe: Philco, General Elec- 
tric, Hunter Douglas, Norris- 
Thermador. 

Guidance: Philco, 
Corp. of America. 

Propulsion: Naval Powder Fac- 
tory, Naval Mine Depot 

Warhead: Bulova, Eastman Ko- 
dak, Elkin, Hamilton, Minne- 
apolis-Honeywell. 
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SNARK Service: Air Force 
Type: ICBM (5000 mi-+, aero- 
dynamic) 
Status: operational 
Physical Data 
Diameter: 4 ft 6 in., span 42 ft 
Height: 68 ft 10 in, over 75 ft 
with probe 
Weight: 50,000 Ib 
Remarks: Uses two 130,000 !b 
boosters, and J-57 sustainer. 

Contractors 

Airframe: Northrop 

Guidance: Northrop (celestial- 
inertial) 

Propulsion: Pratt & Whitney, 
Aerojet-General 

Warhead: A.E.C. 

Remarks: $73 million first pro- 
duction contract, $140 mil- 
lion follow on. $13 million 
R & D. Cost nearly $1 mil- 
lion each. 


SPARROW IiIl 


Service: Navy, Marines 

Type: air-to-air 

Status: production 

Physical Data 

Diameter: 9 in, span 40 in. 

Height: 12 ft 6 in. (est) 

Weight: 370 Ib (est) 

Remarks: Range about 5 mi at 

M2.5. Pyroceram nose, ra- 
dar homing guidance. Solid. 

Contractors 

Airframe: Raytheon 

Guidance: Raytheon 

Propulsion: Aerojet-General 

Warhead: Corning Glass, Elgin 
Watch Co., Naval Ord. Labs. 

Remarks: Larger than previous 
Sparrows. Future’ designs 
may use liquid prepack en- 
gines. Cost is about $30,000 
each. Production estimated 
at 2000/yr. in 1959. 


S$S10 Service: Army 

Type: surface-to-surface 

Status: production (Europe) 
consideration (US) 


Physical Data 

Diameter: 6.5 in. 

Height: 33.85 in. 

Weight: 33 Ib 

Remarks: Guided through 4 
wires by visual tracking. 
Proven in Israeli. May re- 
place Dart. 


Contractors 

Airframe: Nord-Aviation 
Guidance: (visual) 
Propulsion: (solid) 
Warhead: 9 Ib conventional 
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TERRIER 


Service: Navy, Army 

Type: surface-to-air 

Status: operational 

Physical Data 

Diameter: 30 in., span 102 in. 

Height: 21 ft, 31 ft with booster 

Weight: 3,300 Ib, 6500 Ib with 

booster 

Remarks: Range 65 mi at M2.7. 
Ramjet powered. Beam rid- 
ing guidance. 

Contractors 

Airframe: Bendix, McDonnell 

Guidance: RCA, Sperry, Bendix 

Propulsion: McDonnell (ram- 
jet) Alleghany Ballistic Lab. 

Warhead: Sandia Corp., Naval 
Ordnance Lab., Melpar Inc. 

Remarks: Cost about $75,000 
to $100,000. Production 
could be about 250 in 1959. 


Service: Navy 

Type: surface-to-air 

Status: production 

Physical Data 

Diameter: scaled down Terrier 

Height: scaled down Terrier 

Weight: 950 Ib 

Remarks: Range about 12 to 
15 mi at M2.0 plus. Beam- 
rider guidance. 

Contractors 

Airframe: Convair 

Guidance: Raytheon, Sperry- 
Rand Corp. 

Propulsion: Aerojet-General 

Warhead: Naval Ordnance Lab., 
Bendix, Philco 

Remarks: Described as junior 
Terrier. Costs about $30,000. 
To be installed on destroyers. 
Sperry and Ford Instrument 
have about $40 million in 
guidance contracts. 


Service: Navy, Marines 
Type: surface-to-air 
Status: operational 

Physical Data 
Diameter: 13 in., span 47 in. 
Height: 14 ft 9 in. 

Weight: 2300 Ib with booster 

Remarks: Range about 10 mi at 
M2.5 under tandem solid 
booster. Beam rider. 

Contractors 

Airframe: Convair 

Guidance: Sperry, Reeves, West- 

ern Electric 

Propulsion: Alleghany Ballistics 

Lab., Aerojet-General. 

Warhead: Corning Glass, Dia- 

mond Ordnance Lab. 

Remarks: Several thousand 

have been delivered. Initial 
cost of $62,000 now about 
$40,000. 


continued on next page 


25 


SE Sa pa eas Eo See Pr eee Fas! ae eS BS ee eae a y. . en, ae , 2 iu 
' : , ca ae. ee eer Be ee . | sea ee aad hh er er rare an ties 
2 a ee) ae * Meee ws Sua sedate ie (os ities as eee », Pere Son a he pea. eile - x bo i setae “pie ge: S a 
a TEBE aR ER)» RR oN Ree ce A, > Ss SelM Sr TR Neem RA ec“ NS Wel on MRR AEST SS teeta 
eas | 
a. 
chan 
i 
SH : ; 
5 Let] oe 
tt Bc;a vA ; 
ae — 8 
. Whe a 
| i he 
te | \ HA 
' — | z 
| j; ss 
! | 
| 
| 
: 
| ; he 
: r : 
Tl : 
: a we 
ee 5 e 
i 
Sty 
ay 
\ 
; coal 
z= | | 7 
| a 
| 3 
ae hd | 
; 
— re 
EUS aah 
j ' <. e 
é . es = ee ee See” a Se Re ge ey sia Misa 2 . wage 
f : ee eee ee ae Tt samme | St co Sarees Ss MEG cs a es EN x “es <— 
| ; eee a : er are Tpke a eae OM eS es Ra a et RC cn 
a - - GP dons . Fe ee RI a “tet * 2 e seed Ge ‘ 


missile data . . . continues 


THOR Service: Air Force, UK 
Type: IRBM (1500 mi) 
Status: production 


Physical Data 
Diameter: 96 in. 
Height: 65 ft 
Weight: 110,000 Ib 


Contractors 


Airframe: Douglas, Thompson 
Ramo-Wooldridge 
Guidance: AC Spark Plug, G.E. 
Propulsion: Rocketdyne 
Warhead: Sandia Corp., G.E. 
Remarks: Initial Douglas Con- 
tract was $67.5 million. 
$250 million is tied up in 
site installations and training 
( f— programs. Unit cost reduced 
to an estimated $750,000. 


THOR ABLE and PIONEER 


Service: Air Force 
Type: space probe, multi-stage 
Stutus: in use 


Physical Data 


Diameter: first stage Thor, sec- 
ond stage Vanguard, third 
stage Vanguard 

Height: 88 ft (approx) 

Weight: 110,000 Ibs (approx) 

Remarks: Stages in order are 
liquid, liquid, solid 

Contractors 

Airframe: Douglas, Martin 

Guidance: 

Propulsion: Rocketdyne, Aero- 
jet-General, Alleghany Ballis- 
tics Lab. 

Warhead: Instrumentation 


TITAN Service: Air Force 
Type: ICBM, 2nd generation 
Status: development 


Physical Data 
Diameter: 115 in. lst 70 in 
2nd (est) 
Height: 90 ft (approx) 
Weight: 221,000 (est) 
Remarks: Range 5,500 mi, 
pure-inertial guidance. Uses 
LOX and RP-1 for 150,000 
and 60,000 Ib thrust en 
gines 
Contractors 


Airframe: Martin 

Guidance: AC Spark Plug, Bur 
roughs, General Electric, MIT, 
American Bosch Arma, Bell 
Telephone Labs, Remington. 

Propulsion: Aerojet-General 

Narhead: Avco, Sandia Corp. 
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VANGUARD Service: IGY under Navy cog- 


nizance 
Type: space probe 
Status: in use 


Physical Data 
Diameter: 44 in. 
Height: 72 ft 
Weight: 22,000 Ib 
Remarks: First stage engine 
about 27,000 /b thrust 


Contractors 
Airframe: Martin 
Guidance: Minneapolis - Honey- 
well 
Propulsion: General Electric, 
Aerojet-Genera!, Atlantic Re- 
Yr search 
Warhead: Satellite shell of mag- 
nesium. Brooks and Perkins 


WEAPON ABLE Service: Navy 


Type: surface-to-underwater 
Status: development 


Physical Data 
Diameter: 12.75 in. 
Height: 
Weight: 500 Ib 
Remarks: Fired from destroyers 


Contractors 


classified 


Airframe: Avco Mfg. Corp., 
Crosley Div. 

Guidance: 
Propulsion: 


tin 


Warhead: conventional 


ZUNI Service: Navy 


Type: air-to-surface 
Status: production-operational 


Physical Data 
Diameter: 5.0 in. 


" Height: 
cD Weight: 
: Remarks: To replace HVAR. 
Nee: 4 
a Folding fins 
Y Contractors 
CO Airframe: Bridgeport Brass Co. 
ee Guidance: unguided 


Propulsion: solid cast motor 


Warhead: Lansdowne Steel & 
Iron (head) 
- 
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Many of the programs listed here are of highly classified nature and only sketchy 


information is available. Many of these programs have top priority and will 


Others are advanced design studies 


whose future will be decided by budgetary and other considerations. 
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receive considerable funding during 1959. 
_ 
ABLE 


Field artillery. For direct support to battle group. 
Light weight, with high degree of accuracy and 
mobility. Feasibility studies being carried out by: 
Armour, Cornell Aeronautical Lab., General Elec- 
tric, Minneapolis-Honeywell, Martin, Douglas, 
Army. 


AN AMQ-15 

Weather Reconnaissance Systems Program. Will 
run three years; began in September, 1958. When 
integrated into multijet aircraft will become WS 
460-L. Integration expected to begin in 1962, 
should remain active to 1970. Will replace WB-50 
weather reconnaissance aircraft. Bendix, Boeing. 


AP.2 
Follow on Polaris with 3000 mi range. Proposal 
stage: Lockheed. 


ASROC 

Anti-submarine rocket. Launched underwater. 
Covers most of distance through air, then re- 
enters water to seek its target by acoustical hom- 
ing. Solid propellant. Minneapolis-Honeywell, 
Sandia, Universal Match. 


ASTOR 
Anti-submarine torpedo ordnance rocket. Based 


on vehicle the size of a Mark 18 torpedo. Nuclear 
warhead. Westinghouse. 
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AZUSA 

Integration system. Electronic tracker of mis- 
siles used on all major missile shoots. Predicts 
course and impact area. Mark II system now 
coming into being. AZUSA has good growth po- 
tential. Convair. 


BDM 
Bomber Defense Missile; design adapted from 
Hawk. General Electric, Raytheon, Hughes 


BOLD ORION 

Possible suecessor to HOUND DOG. 
from bomber. May be first ballistic missile con- 
trollable when reentering atmosphere, with choice 
of primary or secondary target. Terminal guid- 
ance incorporates radar which matches picture 
against film. Believed related in principle to 
ATRAN in Mace. industry will bid on develop- 
ment in early ’59. Decision follows 6-month pro- 
gram of test firings of 1 and 2-stage vehicles; 
airlaunch from Boeing B-47 & Convair B-58. 
Larger versions of missile would be carried by 
North American B-70 (VALKYRIE), nuclear 
bombers, and B-58s. Volume production expected. 
Designators. WS 199B (Martin vehicles); WS 
199C (Lockheed-Convair vehicles). Range 1,000- 
2,000 mi; length 20 ft; diam 2 ft. Nuclear war- 
head. Two-stage, solid propellant. Convair, Lock- 
heed, Martin contractors for study phase. 


teleased 
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space Progra ms » « « continued 


BOMARC II 

also 
SUPER BOMARC 
Improved version of BOMARC I. To have solid 
propellant, externa] rocket booster in place of 
BOMARC I liquid propellant. Range will be in 
excess of 400 mi. Nuclear warhead. Des: IM- 
99B; Mach 3.9. Boeing, Coors Porcelain, Motorola. 
This missile due about end of ’59. 


BULLDOG 

Navy; In advanced development. Larger, and im- 
proved liquid-fueled version of BULLPUP. Range 
25,000-30,000 ft; Mach 2. Martin. 


CENTAUR 

Second stage for new version of ATLAS. Com- 
plete missile as yet unnamed. Purported to de- 
velop 40,000 lb thrust. Total contract value about 
$35 million. Convair. 


CROSSBOW 

Prototype in assembly stage. Development proto- 
type trials made at Holloman AFB. Winged, air- 
launched. Designed to silence enemy radar. Nor- 
throp Aircraft, Bendix. 


CHOPPER JOHN 
Artillery rocket. Exercise carried out at White 
Sands, Summer ’58. 


DERVISH 

Initially developed as replacement for MIGHTY 
MOUSE. Subsequently proposed to Army. Pro- 
gram partly reactivated by Army in late ’58. 
Spin-stabilized, solid propellant. Northrop, Thio- 
kol. 


DIAMOND-BACK 

Improved version of SIDEWINDER. Greater 
range. May be fitted with liquid-packaged pro- 
pellants. Naval Ordnance Test Station, Philco. 
In funding battle. SARAH missile is also an im- 
proved version of SIDEWINDER in R & D stage. 


DUCK 

S3ombardment defense missile for armament of 
long-range and supersonic bombers. Des: WS- 
102 A/L. Fairchild. 


DYNA-SOAR 
Rocket-boosted manned hypersonic glider. Under 


AF contract since 55. Project aimed at develop- 
ing a vehicle capable of circling globe in approx 
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2 hr. Designed for long periods of pilot-controlled 
space flight. May circle Earth non-stop as recon- 
naissance craft, using variation of Bell’s high 
performance glider. Joint industry-AF project. 
Although vehicle designs are in pre-selection 
stage, 2 boost systems are under consideration. 


One would use an extensively modified NAVAHO- 
type system, the other the first stage of TITAN. 
Bell, Boeing, Martin, Aerojet-General, American 
Machine & Foundry, Bendix, Chance-Vought, 
General Electric, Goodyear, Minneapolis-Honey- 
well, North American, Thompson Ramo-Wool- 
dridge, RCA. 


EAGLE 

Development work being completed; (Navy). 
Termed most sophisticated AA system ever. May 
be worked into one system with AF’s FALCON 
GAR-9. Scheduled to be used on Douglas A3D, 
North American A3J, or Grumman A2F. Range 
50-100 mi. May have funding trouble. Bendix, 
Grumman, Sandia. 


EX-8 

Anti-submarine, rocket-powered torpedo missile. 
Speeds may exceed 150 knots. Reportedly a new 
method of cavitation. Control has been developed 
to decrease drag and noise. Aerojet-General, 
Bendix. 


FALCON GAR-9 

Atomic missile for use on F-108 interceptor to 
fly at Mach 3. May be worked into one system 
with Navy’s EAGLE. Hughes, Thiokol. 


FALCON GAR-11 

Latest version of FALCON series. Infra-red 
guided. Nuclear warhead. Designed to provide 
the all-weather capability AF wants. 


PROJECT FIRE 

Battlefield missile. Part of projected family of 
Army short range missiles. Test vehicles shown 
by Chance-Vought were designed and built on 
company funds at a cost of about half a million 
dollars.: Missiles were developed purely as a spec- 
ulative venture in effort to break into the Army 
market. Length about 12 ft. Liquid rocket mo- 
tor. Chance-Vought, North American Aviation. 


GANDER 


Similar to defunct BULL GOOSE, but with 
nuclear warhead. Fairchild, Air Force. 


GIMLET 
Navy; air launched rocket under R&D. Classified. 
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GUARDIAN 


Integrated system of propellant tanks, combus- 
tion chamber, and related components. Factory 
loaded with propellant and stored ready for use. 
Reaction Motors Division of Thiokol has contract 
for liquid prepacks. 


HARE 


Missile that would fly on fuel scooped from at- 
mosphere. Oxygen would be rendered atomic by 
ultra-violet radiation into individual atoms. 


HASP 


Large volume production expected ’59. High 
Altitude Sounding Missile. Will replace weather 
balloons. Fired from a 5-in. rocket. Designed to 
integrate with present shipboard equipment. 
Makes use of Army-developed LOKI system. 
Navy Ordnance Lab. 


HOT POINT 


For anti-aircraft bombing. Can also be employed 
against marine targets. Nuclear warhead. Navy. 


LAZY DOG 


Air-to-surface launched from low flying air-craft 
as anti-personnel missile. Very small. 


LOBBER 


Smailer development of ADAM. Could be short- 
range parallel project. Could provide emergency 
supplies for troops isolated by terrain of enemy 
action, monitoring radioactivity in contaminated 
areas, rapid build-up of supply depots under cover 
of darkness, augmenting mobility of beachhead 
assaults and supporting purely offensive action. 


MAULER 


In final competitive design phase for Army. In- 
frared, against low-flying aircraft. Convair, Mar- 
tin, General Electric, Sperry Gyroscope. 


MCM 

Missile-Carrying-Missile. Large missile carrying 
several smaller target-seeking (infra-red) anti- 
aircraft missiles at supersonic speed. Project 
largely on paper. 


MERCURY 


Manned space-capsule under NASA technical di- 
rection with ARPA cognizance. $16 million dollar 
contract awarded to McDonnell put this organi- 
zation in company with “space-age giants.” 


PD-121 
Supersonic drone target system. One of family 
of proposals for systems. Tiny delta wing, com- 
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bines jet and ramjet (under fuselage) power. 
Beech Aircraft, developed for Army’s high-and- 
low-level competition. Submitted proposal Dec., 
58. Some 94 contractors attended Army discus- 
sions on new competition. 


PLATO 

Transportable, surface-to-air, anti-missile-missile. 
Basic missile design would be geared around 
NIKE-HERCULES. Requirement for mobility 
will mean new radar equipment and technique. 
Sylvania Electric. 


PLUTO 

Nuclear ramjet project. First experiments on 
PLUTO will be subjected to external heating but 
will not simulate ramjet dynamics. No dates set 
yet for initiation of TORY II, first nuclear reactor 
which will resemble a ramjet. PLUTO project 
could lead to building of a continuously cruising 
air-breathing missile which could break out of its 
pattern and strike a target on command. Would 
be an extremely difficult target for the enemy 
to neutralize as it could be held in readiness over 
virtually any point on Earth. North American 
Aviation, Radiation Laboratory. 


PURR-KEE 

Unguided sounding rocket. Consists of booster 
and dart, designed for use with many engines, 
having a wide range of thrusts. Able to accu- 
rately place payload at given point in space at 
given time. Wt: 40 lb. Dimensions: 19 34 x 1454. 
in. Alt: 2,000 to 18,000 ft. American Machine & 
Foundry. 


RAVEN 

May be launched by a comparatively simple 
fighter plane. Hot gas-generator propulsion. Pos- 
sible production contract to Temco Aircraft. 


REDEYE 

Anti-tank. Infra-red guidance. Intended for op- 
erations against armored vehicles and sundry 
other targets, including low-flying aircraft. In 
feasibility study stage. Convair. 


ROVER 

Atomic rocket. Initial studies began early ’55. 
Test firing scheduled ’59. Will begin as gaseous 
working fluid system. Helium first; then hydro- 
gen. Gas to be stored in bottles. Size of bottle 
farm will dictate thrust level and operating time. 
Entire static rig weighs 10,000 to 12,000 lb; nearly 
circular. 

First hook-up of KIWI-A, first ROVER reactor 
to test connections and instrumentation, in late 
58. Cold assembly tests to be made sometime 
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Space programs « » « continued 


in first quarter 59. Date of first hot run with 
reactor not known; studies not having progressed 
far enough yet to make this possible. Initial stud- 
ies by University of Calif. Radiation Laboratory, 
Livermore, Calif. and Los Alamos Scientific Lab., 
also operated for AEC by University of Calif. 
AEC, North American Aviation. 


SARAH 

New version of SIDEWINDER. Will include an 
all-electronic guidance system. To be used on 
missions where weather or other considerations 
make the infra-red guidance of SIDEWINDER 
ystem ineffective. Motorola, Texas Instruments. 


SNAP 

Nuclear powered space satellite. SNAP I, Martin. 
SNAP II, North America, Atomics International. 
SNAP III, Westinghouse. 


SOLAR 
For experiments at extremely high altitudes. For 
eventual use of solar energy reservoir. 


SPI 

Self-propelled, plastic torpedo-shaped underwater 
atomic missile which Navy frogmen could strad- 
dle and steer toward enemy submarines or shore 
installations. Robot mechanism takes over once 
the frogman has hopped off to safety. Aerojet- 
General. 


START (Project) 
Space Transport & Re-Entry Testing. Test ve- 
hicle that would use proven solid rockets and cost 


only 14 as much as liquid fueled missile boosters 
now being used for such work. Would employ both 
clustering and staging, giving it wide variety of 
ranges, velocities and payload-carrying capabili- 
ties. Basie rocket would be a Thiokol SERGEANT 
engine. Boeing proposal. 


TCBM 

Transcontinental Ballistic Missile. To reach al- 
most any target on Earth from U. S. Probably 
will use ATLAS or TITAN first stage with pay- 
load section equipped with aerodynamic surfaces 
or wings. Missile would become a hypersonic glide 
bomber. Range: 11,000 mi. Boeing. 


WAGTAIL 

May be produced in large numbers. New concept 
in warfare; can be fired at targets directly behind 
mountains and other obstructions. Inertial guid- 
ance. Air Force, Minneapolis-Honeywell. 


WHITE LANCE 

Tactical missile. Modified version of BULLPUP. 
Same general shape. Changes in propulsion, guid- 
ance, and payload. Will be employed by Tactical 
Air Command first. Many NATO member nations 
are bargaining for. Could be manufactured 
abroad under licensing agreement. TV guidance; 
storable liquid propellant engine; nuclear war- 
head. Martin. 
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directory of contractors 


This alphabetical listing of companies that have 

demonstrated engineering and production skills in missillry, 

is intended to aid in the over-all coordination 

of existing projects, and the planning of new projects. 

In cases where dollar volume is unclassified, these figures are 
included as an additional measure of the company’s 
participation in the industry. Personnel 

listed are those responsible in the three important 

branches of manufacturing: design, production, and procurement. 


Additions or inquiries 
should be re ported to: 

The Editor, Aircraft and 
Missiles Manufacturing, 56th 
and Chestnut Streets, 
Philade lphia 39, Penna. 


’ 
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CONTRACTOR 


AC Spark Plug 
Division of GM 
1925 E. Kenilworth Pi 
Milwaukee 2, Wis. 
BRoadway 3-1120 


Acoustica Associates, Inc. 
26 Windsor Ave. 
Mineola, L. |., N. Y. 

Pioneer 7-7900 


Advance Industries, Inc. 
640 Memorial Drive, 
Cambridge 39, Mass. 

UNiversity 4-6800 


Aero Electronics Corp. 
1657 W. 134th St., 
Gardena, Calif. 

FAculty 1-2196 


Aero Trades Inc. 
Mineola 


Aerojet-General Corp. 
6352 N. Irwindale Ave., 
Azuza, Calif. 
CU-3-6111 


PROJECT 


Thor 
Mace 


Polaris 


Jupiter 
Vanguard 
New Horizons 


Regulus | 


Corporal 
Titan 
Polaris 
X-17 
Q-4A 


Atlas 


Hawk 


Nike-Hercules 


Bullpup 
Polaris 
Regulus | 
Sparrow | 
Sparrow II! 
Tartar 
Terrier | 
Terrier 11 
Genie 


Mighty Mouse 


Minuteman 
Snark 


Vanguard 


Solid Rocket Plant 
P. O. Box 1168 
Sacramento, Calif. 

EMpire 3-3111 


Warhead 


Rocket Motor 


Powerplant 


" n 
" ” 
” " 
" ” 
n " 
” " 
” ” 


Mtr. 


" 


Engine Development 
" 


Powerplant 


Liquid Rocket Plant 
P. O. Box 1947 
Sacramento, Calif. 


Metal Parts & Rocket 


Second Stage Engine 


DOLLAR 
PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
$(see contractor's address) CONTRACTS 
‘ Guidance J. Bell, R. Brown, R. McCullough 
Ground Support P. Larson 
* Checkout Equip. J. Bell, R. Brown, J 
R. Karell 
¢ and 5,308 000 Propellant Utiliza- S. Tomes J. Drinjack H. Baumach 
10400 Aviation Bivd., tion System R. Houghton A. Osborne P. Masiey 
Los Angeles, Calif. Ground Equip. 
26 Windsor Ave., 100,000 Liquid Level S. Tomes S. Markel A. Baumbach 
Mineola, L. 1., N. Y. Controls & Systems 
® 115,000 . ® a be 
a 14,000 : . . % LJ . 
' 19,000 , ' ' , 
+ Airborne Guidance _R. Hillger W. Needre O. Cunningham 
Computer 
+ 44,000 Potentiometers J. Green G. Green S. Taylor 
, 7,000 7 e : 7 
; J , , a 
o ® " . nn 
ee 
‘ Pressure Vessels 
eee eee 
7 Parts, Support 
Devices 
Powerplant 


Aerobee ° Powerplant 
Bomarc ¥ Booster Rocket 
Titan . Powerplant, Aux. Pwr. 
Ex-8 Solid Rocket Plant Development 
SPU " R&D 
Dyna-Soar ° Boost Rocket System 
Minuteman - Ist, 2nd, 3rd Stage 
Motors 
Dyna-Soar Architectural & Engrg. Div. Design-Launching 
Covena, California Propulsion & Com- 
EDgewood 4-6211 munication Facilities 
Thor Able Liquid Rocket Plant Propulsion System 
& Tanks 
Pioneer ® 2nd Stage Rocket Mtr 
Rover Solid Rocket Plant Reactor & Nuclear 
Fuels, Valves & 
Pumps 
Mark-46 Azuza Plant Principal Support 
Spaerobee Contractor 
Aeronca Mfg. Co. Development of L. Wolfe 
1721 Germantown Rd, ° Low-Cost, Ground- . 
Middletown, Ohio Launched Target 
Middletown 2-2751, Missile 
Aeronutronics Systems, Inc. r Study Contract for 
Glendale, Calif. Pacific Missile 
Range Instrumen- 
tation 
32 Aircraft and Missiles Manufacturing ¢ March 1959 
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CONTRACTOR PROJECT 


Aerophysics Development Corp. | Jupiter 
Box 689 


DOLLAR 
PLANT VALUE 
4(see contractor's address) CONTRACTS 


¢ 


Santa Barbara, Calif. Nike-Zeus 


WOodland 2-9135 


Aerotest Laboratories, Inc. Atlas 
129-11 18th Ave., Titan 
College Point 56, L. |. Sparrow 

INdependence 1-7272 Jupiter 


AICO Products, Inc. 
P. O. Box 1065 
Schenectady, N. Y. 


Honest John 


Ainsworth Precision Casting 
P. O. Box 1077 
Syracuse, N. Y. 


Nike System 


Air Logistics Corp. Regulus | 
3600 E Foothill Bivd., Atlas 
Pasadena, Calif. Titan 

SYcamore 6-7191 Thor 


+ 


6767 Hollister Bivd., 
Goleta, Calif. 
WOodlawn 7-3411 


500 , 000 


2,000,000 


) 
{ 
f 
} 


PRODUCTS ENGINEERING 


Drop Tests 


PRODUCTION PROCUREMENT 


Subcontractor for 
Missile Develop- 
ment & Associated 
Equip. 


Testing & Checkout WN. Tayler 
Equipment 


Airframe 
Castings 


Handling & Service 
Transport Vehicles 


Plastic Containers 


Hound Dog 
Corporal 
Redstone 


Air Products, Inc. Jupiter 
P. O. Box 538 Redistone 
Allentown, Pa. Thor 
HEmlock 5-9651 Titan 


Air Reduction Sales Co. Jupiter 
150 E. 42nd St., 
New York 17, N. Y. 
Murray Hill 2-6700 


Airborne Instruments 
Laboratory, Inc. 
1345 New York Ave., 
Huntington Station, N. Y. 
MYrtle 2-6100 


Aircraft Armaments, Inc. 
Cockeysville, Maryland 
VAlley 5-8400 


Redstone 
Atlas 


Alco Products, Inc. 

30 Church St., 
New York 8, N. Y. 
COrtiand 7-8660 


Honest John 


Improved 
Honest John 


2ee 6 2eee 


2e77ee 


> 


) 9,000,000 


Thermal Products Div. 
320 South Roberts Road 
Dunkirk, N. Y. 

Dunkirk 7721 


1,800, 000 


Pershing 


Trailers & Adapters 
n 


Fueling Equip. 


Circumferential 
Welding Fixture 


Development 


Checkout Equipment R. Sanford 
Test Equipment 

Ground Handling 

Warhead 

Tracking & Telemeter 


Motor Cases F. Beardsley 


J. Frange S. Liebfreund 


D. Van Volkenberg 


C. Wilson 


H. Kniesche 


W. Cummings C. Miller 


Allegheny Ballastics Lab. 
Cumberland, Maryland 
REdwood 8-9000 


Little John 
Talos L 
Talos 
Tartar 
Terrapin 
Terrier 
Vanguard 
Polaris 
Thor /Able 
Allied Federal Industries 

20 Mitchell Place, 

Newark 5, N. J. 

BI 3-1617 

Allied Witan Co. Inc. 

12500 Bellaire Rd., 


Cleveland, Ohio 
Winton 1-2800 


Sidewinder 


American Bosch Arma Corp. Atlas 
320 Fulton Ave., 
Hempstead, N. Y. 
Ploneer 2-2000 


Rascal 


celiefenr ff ff emUcOhmhU HhhUwOm 


Arma Division 
Roosevelt Field, 
Garden City, L. I., N. Y. 


Titan 


WS-132A 
American Car & Foundry Indus.| Atlas 


750 Third Ave., N. Y. 
YUkon 6-8600 


Nuclear Products-ERCO Div. 
Riverdale, Maryland 
WArfield 7-4444 


Powerplant 


3rd Stage Engine 
2nd Stage Engine 
3rd Stage Engine 


Warhead & 
Metal Parts 


Test & Checkout 
Equip. 


S. Gibel 


Inertial Guidance 


Guidance 


Guidance Checkout, R. Spencer 
Data Flow, Guidance, 
Training Equip. 


Warhead Components 


Nuclear Products-ERCO Div. - 
Albuquerque, N. M. 
CHapel 7-0361 


E. Mitchell 
Bureau of Ordnance 
U. S. Navy 
Washington, D.C. 
Liberty 5-6700 

Ext. 6185 


G. Gibel G. Gibel 


F. Gregory 


Propulsion Com- W. Jackel 


ponents 


W. Jackel 


aaa 
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DOLLAR 
CONTRACT PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢ see contractor's address CONTRACTS 
American Car—C Goose American Car & Foundry Div. Propulsion Cases, H. Euwer F. Learn 11 W. Schuyler 
Berwick, Penna. Nozzles, Fittings 
PLateau 2-3611 
Subror Prop. Test Cases . 4 . 
Polaris Same and Milton, Penna. Ist & 2nd Stage H. C. LeVan J. Cassidy S. Raup 
Milton 312 Prop Chambers 
Snark Berwick, Penna. Launchers H. Euwer F. Learn Il R. McBride 
Terrier . Fire Control K Rowe . . 
Rascal ‘ Ground Handling W. Banker . “ 
Green Quail Avion Division Detection D. Friedman D. Friedman W. Bingham Jr. 
11 Park Place, 
Jupiter Paramus, N. J. Test Equipment s ° ’ 
COlfax 1-4100 Components 
Redstone . , © ° " 
American Electror'cs. In Bomarc Instrument Div. 140,000 Induction Resolvers R. Kaukal A. Schwartz C. Cormack 
1025 W. 7th Sr TE 0-5581 
Los A les, C f . . 
MA 4-9241 Polaris 100 ,000 Stepper Motors ° . . 
Terrier . 315,000 Induction Resolvers J. Burwell ° ad 
American Insulat Wire 7 
36 Freeman St 500.0004 Wire & Cable J. Thomas 
Pawtucket, R 
PAwtucket 6-0700 
American Machine & Foundry Nike Hercules Turbo Div. Launcher R. Meyerson 
261 Madison Ay 10445 Glenoaks Bivd., 
New York 16, N. ¥ Pacoima, Calif. 
MUrray Hil! 7-310 EMpire 6-8121 
Recently sold to 
Sundstrand 
Betty Defense Products Group 


1101 North Royal St., 
Alexandria, Va. 


King 9-9110 
Purr-Kee . 
Titan Cheektowaga Plant Underground Launch 
P. O. Box 187, System 
Station F, TA-7800 
Buffalo, N. Y. 
Sidewinder . Guidance 
Bomarc Launcher 
Talos Brooklyn Operations Launching System 
5502 Second Ave., 
Brooklyn, N. Y. 
HYacinth 2-3500 
Bul! Goose ° Grodind Support 
Green Quail ° Support Equip. 
Rascal Handling & Serv. 
Equip. 
Dyna-Soar Gr. Hand & Launch. 
Equip. 
Thor Leland Electric Div. Motor Generator W. Stump 
1501 Webster St., 
Dayton, Ohio 
TWin Oaks 8-5881 
Titan General Engineering Lab. Launching & Ground 
11 Bruce Place, Support Equip. 
Greenwich, Conn 
NOrmandy 1-7400 
American Radiator C Nike System ‘ Antenna Pedestals, 
Bessemer Bi ig Supports, Covers, 
Pittsburgh, P Housings 
Amer. Telephone & T yraph Minuteman + Communications 
195 Broadwa 
New York, N 
EXeter 3-9 
Amphenol-Borg E $ 
Corp Atlas West Coast Div. Computer Package; 
1830 S. 54t) A 5356 W. Pico Bivd Interal Connectors 
Chicago, $ Los Angeles, Calif. 
Bist 
Titan Connectors 
Thor 
Anadite, | , Chemical Milling G. Jenkins C. Kish C. Edwards 
10630 Sess 
South Gat 
LO 7-051 
2 eee eee 
Anton Electronic L t $ Polaris + 20,000 Connectors T. Scherr A. Van Gordon B. Neveioff 
26 Flust 4 
EVergre 57 
Hawk ‘ 40 000 
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DOLLAR 
CONTRACTCS PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢ see contractor's address CONTRACTS 
RE TN came ay aot edie ate LON dt) St 
Applied Design Co., in Sparrow II! Shipping & H. Johnson 
1807 Elmwood Ave ¢ Corvus Storage 
Buffalo 7, N. ¥ Hawk Containers 
DElaware 9595 Bullpup 
Mace 
Matador 
Redstone 
Jupiter 
Thor 
Polaris 
Lacrosse 
Nike Hercules 


_-_ 


cere eeeeeeoee 


eC 


Applied Dynamics Corp. Sparrow Il! 
32 North Main St., 

Natick, Mass. Mars Probe 
OLympic 3-5271 


65,000 Pumps C. Bentley R. G. Ahiquist R. G. Ahiquist 
10,000 . . " e 


- 


Applied Physics Laboratory Tartar Research & Devel. 
Johns Hopkins University 


Silver Spring, Ma Terrier : 


——— eee 


Arkwin Industries, Inc. Valves R. Blake 
648 Main St., 


Westbury, New York 
EDgewood 3-2640 
Armour & Co. Feasibility Studies H. Wilson 
N. Benton St., 


Chicago 16, Il. 
ALliance 1-3511 


Army Ballistic Missile Agency Jupiter 
Huntsville, Alabama 
JEfferson 6-4411 Pershing ‘ 


Development 


Redstone . 


Juno Il ° 


Atkomatic Valve Co.. inc Solenoid Valves R. Spear F. Thornell R. Morris 
545 W. Abbott Street 
Indianapolis 25, Ind. 
MElrose 8-6545 


Atlantic Research Corp Arcon Development W. Smith 
901 N. Columbus St., Iris . - 
Alexandria, Va Arcas 
King 9-7500 


AVCO Manufacturing Corp. Able Crosley Div. K. Kover 
420 Lexington Ave 1329 Arlington St., 
New York 17, N. Y. Cincinnati, Ohio 
YUkon 6-5600 Kirby 1-6600 


Polaris Lycoming Div. Nose Cone D. Loop 
550 S. Main St., 
Stratford, Conn. 
DRexel 8-0431 


Minuteman . s 


Titan . . 


Falcon Crosley Div. Stabilizer and E. Taylor D. Thompson 
Richmond, Indiana Missile Container 
Richmond 2-4201 


B 


Baker Raulang Co. Terrier Handling & Service 


Subs. Otis Elevator Co 
1261 W. 80th St.. 
Cleveland 2, O 


Equip., 
Transport Vehicles 


Baldwin-Lima-Hamilton Corp. Polaris Eddystone Div. Land-Based Launchers 
Phila. Nat'l. Bank Bldg. 940 Simpson St., 
Phila. 7, Pa. Eddystone, Pa. 
LOcust 4-072 CHester 3-8211 


Launchers & 
Measurement Sys. 


Electronics & Instrumentation Launchers & 
Div Measurement Sys 
42 4th Ave.. 
Waltham 54, Mass. 
TWinbrook 4-6706 


Titan . Ground Handling 
Thor . Missile Weighing Sys 


Matador Austin-Western Works 
601 Farnsworth Ave., 
Aurora, III 
AUrora 7-8753 


Hamilton Div. Machine Tools, 
545 N. 3rd St Missile Components 
Hamilton, O 
TWinbrook 4-6511 


Loewy-Hydropress Div Ship Motion 
111 Fifth Ave., Simulator 
New York 3, N. Y., 

ORegon 7-5030 


ee UTTER 
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DOLLAR 
CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
(see contractor's address) CONTRACTS 
Baldwin Piano Co. Sidewinder 7 Fuse 
1801 Gilbert Ave., - a T ™ ti 
Cincinnati 2, Ohio Atlas ‘ Analog to 
MAin 1-4300 Digital Converter 
Barden Corp. Nike System . Ball Bearings W. Ferguson 
33 E. Franklin St., 
Danbury, Conn. 
Pioneer 3-3885 
Barr Machine & Tool Div. Nike-Hercules ry Machined Parts 
Denver Metals & Chemicals 
Denver, Colorado Nike-Zeus r 
Basic Tool Industries, Inc. Atlas + Ground Support R. Rigali 
2416 Avalon Bivd. 
Gardena, Calif. Thor r , = it 
DAvis 3-3213 
————— 
Beatrice Field Tank Co. Sidewinder a Shipping Containers 
South Beatrice, Neb. 
CA 3-2324 
 ————————————————————————————————————————————— 
Beckman Instruments, Inc. Titan Beckman Helipot Corp. Monitoring Equip. 
Ronceverts, West Va. Newport Beach, Calif. 
ROnceverts 307 
Thor ’ : 
Beckman & Whitley, Inc. Hawk ry Destructor Units J. Crumb 
Guided Missiles Prod. Div. 
985 San Carios Ave., 
San Carlos, Calif. 
LYtell 3-7824 
a  ———————————— 
Beech Aircraft Corp. 121 Development W. Sullivan 
9709 E. Central, _— ° a 
Wichita, Kansas Titan r Evaluation of 
Murray 3-4681 Propellant Comp. 
Beekins Industrial Packaging . Container & J. Drinco C. Stimach 
12512 Inglewood Ave., Packaging 
Hawthorne, Calif. 
OR 8-7213 
a 
Bell Aircraft Corp. Rascal Niagara Frontier Div., 350,000,000 Complete System M. Coughlin 
P. O. Box 1 Buffalo 5, N. Y. 
Buffalo 5, N. Y. 
Niagara Falls Discoverer . Second Stage Engine J. Magalhaes F. Walters " 
BUtler 5-7851 : a 
Dyna-Soar ° Aircraft Section 8 
Sergeant ¥ ‘ 
Regulus | ® Guidance 
Atlas - 
Rascal ° Airframe, Guidance 
Powerplant 
Thor P Guidance 


sss... ——______ Ee 


Belock Instrument Corp. Jupiter 7 Test Equipment 
11105 14th Ave., " 
College Point 56, N. Y. Polaris o Timing Devices, etc. 
Hickory 5-4200 ~ 
Atlas + Progr’mg & Switching 
Devices 
ee ee 2 
Bendix Aviation Corp. Jupiter Bendix Foundries Aux. Power Sub-Sys. 
Fisher Bldg.. Teterboro, N. J. 
Detroit 2, Mich. ATlas 8-2000 
TRinity 5-5000 - - 
Also: Hawk Eclipse Pioneer Div. Radar & Checkout 
30 Rockefeller Plaza, Teterboro, N. J. Equipment 
New York 20, N. Y. ATlas 8-2000 
Circle 6-3900 i 
Pershing ° Guidance 
Nike-Zeus Hamilton Div. Hydraulic Actuator D. MacGregor 
Hamilton, Ohio Assy. 
TWinbrook 3-6181 5 
EX-8 Bendix Pacific Div. R. Huntoon 
11600 Si erman Way, 
North Hollywood, Calif. 
STanley 7-2881 _ 
Dyna-Soar ® : aes 
Tartar ® Fuse . =: 
Terrier | ® Hydraulics & Air ” 
Motor 
Crossbow " Telemetering is = 
Loki Bendix Prod. Div., Missiles Launcher D. Youngerman 
400 S. Beiger St., 
Mishawaka, Ind. 
BL 5-2111 —_ 
Talos ® Propulsion & Control i rae 
AN/AMQ-15 Bendix Systems Div. Weather Recon. Sys. 
327 S. 4th St., 
Ann Arbor, Mich. 
NOrmandy 5-6111 
Dyna-Soar 8 Communications 
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Telemetering , 
Hydraulics, 
Elec. Power, etc. 
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DOLLAR 
PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 


CONTRACTOR 


(a 


Bendix Aviation—Continued Sparrow | York Div. Fuse F. Davis 
York, Penna. 
York 2611 
Bomarc . Fuse ° 
Dyna-Soar Bendix Radio Div. J. Winchester 


E. Joppa Rd., 
Baltimore, Md. 
VAlley 3-2200 
Dyna-Soar Scintilla Div. 
Sidney, N. Y. 
LOwell 3-9511 


Dyna-Soar Red Bank Div. L. Fyfe 
Eatontown, N. J. 
EAtontown 3-2000 


Hound Dog 8 Generators & Voltage ® 
Regulators 

Talos Friez Instrument Div. Propulsion 

1400 Taylor Ave., 

Towson, Md. 

VAlley 3-4040 

Regulus | Guidance 
Tartar Fuse 


Eagle Bendix Pacific Div. Weapon System 
" Bendix Systems Div. " 
e Bendix Research Lab. ° 


P. O. Box 5115 
Detroit 35, Mich. 
KEnwood 7-3300 


Benrus Watch Co., Inc. 
30 Cherry Ave., 
Waterbury, Conn. 

PLaza 6-4621 


Sidewinder + Launching Equip. W. Canning R. Crossman 


Sparrow 7 . " ® 


a 


Nike System + Covers 


Bergfels, William 
Newark, N. J. 


Best Aircraft Corp. 
67 Palisade Ave. 
Garfield, N. J. 
PRescott 8-4463 


Redstone + 100,000 | Hardware \ C. Higgins N. Wetzel ) W. Decker 
Jupiter " 


er eee 


Space Radio Antenna 


Blaw-Knox Co. 
300 6th Ave., 
Pittsburgh, Pa. 


Bliss Electronic Corp. 
Box 366 
Sussex, N. J. 
SUssex 2-3000 


Bomarc & 44,000 Test Equip. E. Louis D. Bliss 


Talos 


- 


90,000 Wiring Ass'ys R. Kaiser G. Coates . 


_ eee 


Boeing Airplane Co. AN /AMQ-15 * N. Grigg 
P. O. Box 3707 . i 
Seattle, Wash. Dyna-Soar + Assembly of Vehicle 
AXminster 2121 - ~ 
Green Quail + Airframe Modificat’n 
Minuteman . Final Test &”Assembly 
Valkyrie . Wing Ass’y 
Hound Dog + Flight Test 
Mercury + Study 
Mars Probe + Adv. Engineering 
Bomarc + Airframe 
Gapa + . 
Rascal + Ground Support 
Bone Engineering Corp. Atlas + Ground Support 
701 W. Broadway ft 
Glendale 4, Calif. Titan S Electroforming 


CHapman 5-2638 


Pesco Products Div. 
24700 E. Miles Rd., 
Bedford, Ohio 

MOntrose 2-2100 


Borg-Warner Corp. La Crosse 
310 S. Michigan Ave., 
Chicago 4, Il. 


WA 2-7700 


Ground Support 


Nike-Hercules 


Ingersoll Div. 
1810 Pitcher St., 
Kalamazoo, Mich. 

Fireside 5-3501 


+ 
Regulus + Fueling Systems M. Graff R. Steger ° 


Solid Sustainer Motor 


Nike 


Bowser, Inc. 
1302 E. Creighton Ave., 
Ft. Wayne, Ind. 

HArrison 2341 


Brew, Richard D. & Co., Inc. 
90 Airport Rd., 
Concord N. H. 

CApito! 5-6606 


Antenna & Drives A. Spitzberg A. Romanowski E. Stinehauser 


Nike System Delay Lines M. Tolman 


Bridgeport Brass Co. 
Grand St. 
Bridgeport, Conn. 


Subroc Hunter-Douglas Div. Propulsion Parts 
3016 Kansas Ave., 
Riverside, Calif. 

OVerland 3-3030 


Rocket Mtr. Tubes 
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DOLLAR 
CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
4\see contractor's address CONTRACTS 
Brooks & Perkins, Inc. Talos + Airframe Sections 
1950 W. Fort St., 
Detroit 16, Mich. Atlas + Tanks 
TA 5-5900 
Bomarc + ° 
Falcon + Tail Sections 
Brown Engineering Co. Little John r 156 ,000 Design—Airframe & J. Martinelli 
1312 Meridian St., Ground Hand. 
Huntsville, Ala. 
JEfferson 6-9661 Redstone + 3,000 , 000 Airframe, Test G. Epps J. Stoddard 
Jupiter-C + Equipment, Ground 
Handling & 
Ground Support. 
Brown industries, Inc. Bomarc 7 Fueling Equip. 
Div. Brown Trailers 
P. O. Box 54 
Spokane, Wash. 
KE 5-1641 
Brust Tool Mfg. Co. Atlas . Ground Support 
9000 King St. 
Franklin Park, til. 
GLadstone 5-5700 
Bulova Watch Co. Jupiter Bulova Research & Develop. Labs. Accelerometer Monitors 
40-06 62nd St., 62-10 Woodside Ave., 
Woodside 77, N. Y. Woodside 77, N. Y. 
NEwton 9-5700 
Pershing ® Fusing & Arming Sys. 
Sidewinder ® Fuse 
Talos 8 Safety & Arm Device 
Terrier ” Fuse ~ 
Burns & Roe Inc. Bomarc ‘ Handling & Service 8B. Wald 
160 W. Broadway Equip. 
New York 13, N. Y. 
REctor 2-7000 
Burroughs Corp. Atlas Tireman Plant 68 , 000 000 Guidance—Computer C. Register E. Schening R. Stark 
6071 Second Ave., 14300 Tireman Ave., Paoli, Pa. 
Detroit 32, Mich. Detroit 28, Mich. 
TRinity 5-2260 LUzon 4-1600 
Atlas Burroughs Research Center 2,000 000 Pre-Launch ; 
Paoli, Penna. Data Computer 
PAoli 4-700 
Butler Mfg. Co. Jupiter . 65 ,000 Ground Support 
7400 E. 13th St., 
Kansas City, Mo. Redstone + 450,000 ° 
BEnton 1-7400 —--- 
Bomarc ’ 998 ,000 Shelters 
Cadillac Gage Co Jupiter > Hydraulic Control Sys. G. Boothroyd 
P. O. Box 3806 
Detroit 5, Michigan Atlas + ® 
PRescott 7-7100 
Thor J 
Titan ry " 
Calcor Corp. Jupiter r Consoles, Cabinets, E. Loos Jr 
Aircraft Div Mounts, Ducts, 
1010 W. Philadelphia St., Atlas + Hose 
Whittier, Calif 
CApitol 1-1131 Thor + 
California Aircraft Products Atlas Chemical Milling Div. Chemical Milling G. Coles 
790 Greenfield Drive 4102 E. Main St., Sheet Metal Assy's 
E! Cajon, Calif Grand Prairie, Texas 
Hickory 2-3451 
Thor < e 
Cambridge Corp Jupiter o Lox Trailers 
2 Industrial Park, 
Lowell, Mass. Atlas + Lox Pumping Sys. 
GLenview 4-7881 
Thor J Lox Tanks 
Cameron tron Works, Inc Terrier + Booster & Sustainer 
P. O. Box 1212 
Houston, Texas 
Caterpillar Tractor Co. Atlas a Checkout Equipment R. Norris 
Engine Div 
Peoria, Illinois 
CBS Hytron Div., CBS Sentry + Test Equipment E. Carr 
100 Endicott St., 
Danvers, Mass. 
SPring 4-2360 
Chance Vought Aircraft Inc. Regulus + Airframe B. Cartson 
9314 W. Jefferson Bivd., 
P. O. Box 5907 Dyna-Soar + Escape Capsule & 
Dallas, Texas ech. 
AN 2-3211 
Fire . Development 
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DOLLAR 
CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION * ROCUREMENT 
¢(see contractor's address) CONTRACTS 
Ee 
Chrysler Corp, Missile Div Jupiter ’ | Airframe, Checkout | V. Vehko H. Lowre S. Roact 
. } , \V. : y oach 
pI ship, Mich. edstone i 
PO. tex tam eds + } ) Ground Handling ) 


Equip., Ground 


Detroit 31, Michigan Support 


JEfferson 9-2000 


Cincinnati Testing & Jupiter-C + Nose Cone Material 
Research Labs, ve 
Cincinnati, Ohio Polaris + Re-entry Cone Design 


Clary Dynamics Corp. Corporal 


D. Werdte 
408 Junipero St., : 7 te sn — 
San Gabriel, Calif. Atlas + P : 
ATlantic 7-6111 
Titan r) Propellant Sys. Valves be 
Clevite Corp. Mark 43 ‘ G. Haggerty 
Research Center i 
540 E. 105th St. Rat + , 


Cleveland, Ohio 
ULster 1-5500 


Cohn, Sigmund Nike System . Platinum Wire 
Mt. Vernon, N. Y. 


Collins Radio Co. 
855 35th St., N.E. 
Cedar Rapids, lowa 

EMpire 3-0281 


+ Space Radio Antenna 


Congolium-Nairn Inc. Sparrow | + Warhead 
Kearny, N. J 


—— — Electric Green Quail Aircraft Equip. Div. 55,000 Ground Power A. Sackler J. Campbell J. Adams 
anal St., . 
Stamford, Conn. Lacrosse Test Equip. Div. 100,000 Ground Test S. Gerhard J. Sturniolo J. Budnick 


DAvis 5-2261 - —— 
Mace Power Equip. Div. 400 ,000 Ground Power R. Winslow J. Campbell J. Adams 


Snark Consolidated Controls Corp. 10,000 Pressure Switches H. Kretsch E. Woodworth Cc. Joyce 
Bethel, Conn. & Valves 
Ploneer 3-6721 


Regulus . 40,000 Pressure Switches . ? ” 


Jupiter 0. Cooper 


Consolidated Avionics Corp. 
Westbury, L. |., N. Y. 


EDgewood 4-8400 


Data Reduction Sys. H. Goldberg G. Orloff 


Consolidated Electrodynamics Atlas + Propellant 
300 N. Sierra Madre Valia Components 
Pasadena, Calif. 

RYan 1-8421 


™M. Gardner 


Consolidated Western Steel 
Div. of U. S. Steel 


Little John 


Powerplant ®. Ritche 


5700 S. Eastern Ave., Atlas Gr. Hand. & Launching 
Los Angeles, Calif. 
TH 6-1033 Thor " 


" 


Nike-Ajax 


rss 


Nike-Hercules 


Continental Can Co. 
5535 W. 65th St., 
Chicago, Illinois 

REliance 5-1100 


Nike System Antenna Base 


Continental-Diamond Fibre Co.| Bomarc 
Sub. of the Budd Co. Falcon 


70 South Chapel St., Hawk 
Newark, Del. Jupiter Guidance, Checkout E. Hausmann C. Eisenhauer /. Walker 
ENdicott 8-8531 Nike-Hercules Equipment 
Nike-Zeus 


27eeee7¢ 


Polaris 


Pershing Continental-Diamond Fibre Co. 


Redstone Bridgeport Plant, Ground Handling 

Sidewinder Montgomery County. Tracking and A. Haroldson T. Silk 
Sparrow I! Bridgeport, Pa. Telemetering 

Subroc BRoadway 5-0800 Equip. 


Titan 


Continental-Diamond Fibre Co. 
Valparaiso Plant, 
260 South Campbell St., 
Valparaiso, Inc. 
VAlparaiso 3-2701 


Microwave Equip. F. Jahns 


Minuteman 8 R. Handly 


Continental Aviation & Eng. Firebee Powerplant D. Bay 
Corp. 1330 Laskey Road, Detroit 
2700 Kercheval, Toledo, Ohio 
Detroit 15, Mich. GReenwood 5-4641 
VAlley 2-1500 


J. Deremer 


Continental Connector Corp. Electrical Connectors M. Lesser 
34-63 56th St., 
Woodside 77, N. Y. 


TWining 9-4422 


Convair Div. Atlas Astronautics Div. 459 , 000 000 Airframe, C. Ames N. Young = Fellows 
General Dynamics Corp. 5001 Kearny Villa Rd., Auto-Pilot, 
3165 Pacific Highway, San Diego, Calif. Assembly & Test 
San Diego 12, Calif. BRowning 7-8906 


CYpress 6-6611 


Azuza os Base Activities S. Akerman 
AFMTC Trans- 
ponders 
Centaur . 7,000 , 000 High-Energy Upper 0D. Davis 
Stage 
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DOLLAR 


CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 
Convair Div.—Continued Advance Pomona Div. Airframe & C. McCabe R. Loomis R. Webster 
Terrier 1675 West 5th, Electronics 
Pomona, Calif. 
NAtional 9-5111 ; 
Tartar ® ® E. Watkins . ° 
Cook Electric Co. Jupiter Cook Research Lab. Nose Cone H. Bolger 
2700 N. Southport Ave., 6401 Oakton Ave., Cone Recovery Gear 
Chicago 14, Illinois Merton Grove, Il. 
Diversey 8-6700 Niles 7-6600 7 
Regulus | ® Launchers 
Atlas ® Nose Cone 
Thor J ” 
Cook, Frank R. Co. Atlas + Electrical Power J. Mowsray 
36 S. Santa Fe Drive Units 
Denver, Colorado 
SHerman 4-1753 
Tess 
Cooper Alloy Corp. Nike System + Castings 
Hillside, N. J. 
HU 8-4120 
Cooper Development Corp. Research Rocket . 3,000 , 000 Complete Systems! €E. Williams C. Van Maanen E. Binford 
2626 S. Peck Rd., Systems 
Monrovia, Calif. - —— 
Hilicrest 6-3138 Asp + Solid Prop. Rockets e ” ° 
Space Research ) 2,000,000 Propulsion . . . 
Sub-systems Telemetering 
i 
Coors Porcelain Co. Ceramic Nose Cones 
Golden, Colorado 
etter ei aaOOeEEEEEEEEEEOEEEeEeeee 
Cornell Aeronautical Lab., Inc. Lacrosse + Entire System 
4455 Genesee St., - 
Buffalo 21, N. Y. WS-126A . Systems Engineering 
PLaza 7500 
Able + Feasibility Studies 
Nike-Zeus a Systems Engineering 
se 
Corning Glass Works Terrier Missile Radomes R. Baker 
Corning, N. Y. — 
COrning 2-5011 Sparrow tI! + 
Crystal-X Corp. . 38,000 Plastic Parts R. Acton A. Kozak W. Grace 
Lenni Millis, Pa. 
GLobe 9-1000 
Curtiss-Wright Corp. , Rocket Motor Cases 
Valley Bivd., 
Woodridge, N. J. 
WEbster 3-0800 
Davidson Mfg. Co. Thor + 750,000 § Checkout Equip. D. Davidson A. Bengtson O. Kidwell 
223 Ramona Bivd. . incinerated aa ‘ 
West Covina, Calif. Titan + 120,000 . 
EDgewood 7-7281 = — 
Pershing ) 50, 000 ° 
Polaris , 16,000 J nag = 
Minuteman + 21,000 , al é 
Dayton Carbide Tool Co. Jupiter + Tooling 
213 Bruen St. 
Dayton, Ohio 
Designers For Industry, Inc. 2 350,000 Panoramic 
4241 Fulton Parkway = 3 
Cleveland 9, Ohio + 210,000 Program Timers 
SH 9-0700 — 
, 75,000 Radar 
7 468 , 006 Test Equip. 
J 908 , 000 Test Equip. 
+ 6,500 Counter Balance 
] 78 ,000 Prod. Date Package 
, 205 , 000 Trans.-Receiver 
+ 9,610 Gyro 
+ 10,000 Freq. Stds. 
, 18,900 ° 
‘ 6,000 ® 
, 2,500 Antenna Test Stand 
) 7,500 SMS Boards 
, 75,000 Technical Survey 
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pa 4(see contractor’s address) CONTRACTS 
; || ee ee 
Detroit Controls Corp. Guidance Sys. Compo. G. Gartiet ; ae 
Div. American Standard ° ys p Gartiett : 
100 Morse St. - 
Norwood, Mass. a 
P NOrwood 7-5300 } 
Oe ee nna eee eee SSS... - 
Devine, J. P. Mfg. Co. 40,000 Safety Glass Lam. Sys. G. Co . 
49th St. & AVRR, Cen SER, : ae 
Pittsburgh 1, Pa. + 70,000 §Bonding—Metal . : ( 
. MUseum 2-5740 to Metal 
Atlas Pittsburgh Commercial Heat Heat Treat—Cylinders ° 
Treating 
49th St. & AVRR E 
Nike-Hercules ® Heat Treat— ° rt 
i, Propellant Cont. Mest 
3 Hawk " " . a : 
Falcon " . - ° 
Diamond Ordnance Fuse Lab. | Talos * Fuse i 
Connecticut Ave.4.Van Neos] —$$@AA@aha Pel oe 
Washington, D. C. Terrier + ° #0 | 
EMerson 2-8000, X 7166 bes 
Diecraft, Inc. Nike System + Castings G. Farmer aes 
Sparks, Md. Moe 
VAlley 5-5800 lass 
Diversey Engineering Co. Hawk . Bulkheads 
: 10550 W. Anderson Place, ’ 
; Franklin Park, til. a 
GLadstone 1-0200 
Dixon Corp. Atlas + Dielectric Parts W. Tabor V. Pierannunzi J. Price Be 
‘ Burnside St., : 
Bristol, R. |. NG 
CLifford 3-7500 : 
Dorset Laboratories, Inc. . Transponders ee 
401 East Boyd, Telemtrng. Oscillators pate 
Norman, Oklahoma ad Transmtrs. 
JEfferson 4-3750 : 
Dorsey Trailers Redstone + Launcher 
401 Hickman, 
Elba, Ala. Bs 
Douglas Aircraft Co., Inc. Honest John Santa Monica Div 350 ,000 , 000 Airframe L. Carter W. Doran : 
3000 Ocean Park Bivd., - —_ . total all Siicbecieiiancoalitionaiee shi scileuahis detain rs : me 
Santa Monica, Calif. Little John ‘ contracts ° e : ; 
EXbrook 9-9311 —- — $$ : 
Nike-Zeus ‘ Airfram, Launching N. Weiler e e : 
& Handling Equip. ° ® 
Sergeant + Airframe e ® 
j Rockoon ‘ " " > : 
Sparrow + " . " 
Minuteman . " n " a 
Thor * Airframe, Guidance H. Thomas 2d ‘i ; 
+. Ground Handling 8 be 
| Thor /Able ‘ First Stage Vehicle " , 
Nike-Hercules Charlotte Div. Airframe, Guidance $. McCroskey S. Smith " i 
Charlotte, N. C. & Launch Equip. ay ie 
FRanklin 6-8471 Se 
Honest John . Fins & Compartments ‘a 
Genie ad H. Delameter ® ® See 
Able UNKNOWN Study ° ° noe 
Plato UNKNOWN " " , pais 
Dow Chemical Co. Atlas ty Computer & Control M. LeFevre : 
Midland, Mich. Cases : Be 
TEmple 2-2311 Solid Prop. Program 
ee | 
D. S. D. Mfg. Co. Atlas “O” Rings & 
2964 Whitney Ave. Jupiter ' Couplings. : 
Hamden, Conn. Redstone ae 
ATwater 8-1678 a 
i ee nS : 
Dunlap & Associates, Inc. Polaris Human Engineering & 
429 Atlantic St., Training Eval. . 
Stamford, Conn. ~~ - ? ‘ 
Fireside 8-9271 Thor ® e 
i | 
Dynamic Filters, Inc. 260,000 Fuel Filters R. Darnell A. Pomaville 
2100 Howard St., 
Detroit, Mich. 
TA 6-4107 , 
a 
Eagle-Pitcher Co. Lacrosse * Battery E. Cannon hes 
American Bidg., eS ¢ 
Cincinnati 1, Ohio ’ a 
PArkway 1-7010 aes 
EE SS res ee ee eee ; 
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DOLLAR 
CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢ see contractor's address) CONTRACTS 
East Coast Aeronautics, Inc Loki « Airframe 
10 Petham Parkway, 
Pelham, N. Y. 
Eastman Kodak Co Dove r Rocket Engine & 
333 State St., Electronic 
Rochester 4, N. ¥ Guidance 
LOcust 2-600 
Sidewinder + Fuse 
Terrier | + 4 
Sentry 
Edgerton Germeshausen & Rover ‘ Test Instrumentation 
Greer, inc 
160 Brookline Av 
Boston 15, Mass 
COpley 7-3520 
Electro Instruments ri Thor +. Digital Test Equip. R. Sammon 
3540 Aero St 
San Diego 11, Calif 
BRowning 7-6590 
Electromagnetic Research Corp Atlas ‘ Nose Cone Antenna 
711 14th St.. N.¥ Design 
Ww ngton § o.Cc : 
MEt lita 18 
Electro-Ms cal Research, Jupiter ’ Reduction Equip. 
i 
P. O. Box 3041 Polaris ‘ 
’ Ss Fla 
Ri 6-1148 Atlas 7 Airborne Telemeter 
) & Ground Sta. 
Acquisition & Data 
Reduction Equip 
Thor 7 Reduction Equip 
Titan + Airborne Telemeter 
& Ground Sta 
Acquisition & Data 
Elect Mi t Tit + Slip-Ring Assemblies 
1 Eim A 
Ridgefield, N Jupiter . Brush Assemblies 
WHitney 3-7 
Vanguard . Slip-Ring Assemblies 
Electronic Engine Co. of Atlas + Data Processing Sys A. Harman 
Calit 
1601 E. Chestrut St., Thor ] 
Santa Ana, Calif 
Kimberly 7-5501 
Electro-Tech Eq tCo Nike ‘ Slip Rings M. Brinin 


Elgin Air Force Bas Lazy Dog Air Materiel Command Development 

Valparaiso, Fla Wright-Patterson AFB, 
Dayton, Ohio 

Elgin National Wate C Bullpup > Fuse W. Miller 
107 National St 
Elg i. Sidewinder + 

SHerwood 2-3300 
Sparrow II Elgin Micronica West Coast Safety & Arming S. Lieberman 
Div 
21001 Nordhoff St., 
Chatsworth, Calif 
Diamond 0-7220 
Sparrow Ill ° 
Terrier tI 
Tartar . 

Eliott Engineering © | Jupiter + Lox Lines, Bellows 
2800 E. Century Bivi., Welded Assy's 
Lynwood, Calif 

Atlas , 

Thor 7 Lox Lines, Bellows. 
Welded Ass'ys 
Metallic Ducting, 
Precision Machining 

Titan r Lox Lines, Bellows, 


Welded Ass'ys 


The Emerson Electr 


ifg.,Co.,] Honest John The Emerson Electric Mfg.Co. 2,000,000 Pedestal, Nozzle, W. Droege R. Knowles J. Alles 
8100 Florissant 4 Washington Park Plant Fairing & Fin 
St. Louis 21, Vv 59th & Industrial Sts., 
COlfax 1-190 Washington Park, III. 
Little John Airframe Metal Parts O. Brown . 
Honest John XM31E1 Motor, B. Burris ° 
Improved Metal Parts 


Minuteman Engineering Services W. Leong 


The Emerson Electric Mfg. Co. 
8100 Florissant Ave.. 
St. Louis 21, Mo 


COlfax 1-1800 


Pershing 
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CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢ see contractor's address) CONTRACTS 


— 


Epsco Inc. Atlas r Automatic Telemetry G. Herring 
588 Commonwealth Ave., Reduction System 
Boston 15, Mass. 
COpley 7-8100 Titan ry Data Storage _ 


Components 


Epsco-West Missile Data System 


—————— um — 


Esso Research & Arpa . 1,250,000 Solid Propellant J. Longwell 
Engineering Co. Experimental Development 
Linden, N, J. 


WAbash 5-1600 


Excelco Developments Inc. Sergeant + 
4252 Mill St., 
Silver Creek, N. Y. 
Silver Creek 191 
REY 
Exide Industrial Div.. Atlas ry Silver Zinc Batteries G. Hartman J. Sullivan H. Stevenson 
Electric Storage Battery Co 
Rising Sun & Adams Aves.,] Thor ) : : 
Phila. 20, Pa. 
Fidelity 2-800 Polaris ‘ H. Fuggiti 
Astor , : 
. e 
ry G. Hartman 


= 


Fa 


rbanks-Morse & Co. 
600 S. Michigan Ave., 
Chicago 5, Illinois Redstor * ® 
HArrison 7-7100 Diesel Eng. Gen- 
erators 


Fueling Equip. D. Harwood 


F hild Can 


era & Instrument 

5 Aerial Way, 

Syossett, L. 1., N. Y. 
WElls 1-4500 


Matador 


Guidance W. Crocker 


Fairchild Engine & Airplane Petre! Guided Missiles Div Airframe, Guidance, 


Hagerstown, Md. Wyandanch, L. 1., N.Y Powerplant 
RE 3-8200 


Duck Aircraft Div 
Hagerstown, Md 


Firebes Powerplant 


Gander 


Farnsworth Electronics 
Div. of IT & T Corp. 
3700 E. Pontiac St., Bomar ’ Handling & Service 
Fort Wayne, Ind. Equip. 

EAstbrook 7571 


Talos Guidance R. Hauser 


a ee ee ee ee a 
Farrand Optical Co., Inc. La Cross + Target Survey Unit 
E. 238th St. & Bronx Bivd 
New York 70, N. Y 
FAirbanks 4-2200 


a 


Federal Telecomm'nicat'ns Labs} La Crosse , Computer & Measur- L. Mercier 
Div. of IT & T Corp. ing Equip. 
500 Washington Ave.. 
Nutley 10, N. J. Rascal +. Guidance 


NUtley 2-3600 


see SSS ES 
Federal Telephone & Radic Co La Cross 4 Guidance 
Div. of IT & T Corp. 
100 Kingsland Rd. 
Clifton, N. J. 
NUtley 2-3600 


a 


Firestone Tire & Rubber Co Terrier |1 ty Fittings for Launchers N. Peterson 
2525 Firestone Bivd.., 
Los Angeles 54, Calif Corporal a Launchers, Airframe, 
LUdlow 3-4411 Fueling Equip. 


Flexonics Corp Atlas * Fueling Equip. 
1414 S. Third St., 


Maywood, II! 
Fillmore 3-8000 


M. Thackaberry 


a 


Food Mach. & Chem. Cort Hawk + Loader H. Hall 
Ordnance Div. 
Coleman Ave., Nike Systen + Shipping Containers 
San Jose, Calif. 
CYpress 4-8124 Bomarc Becco Chemical Div Launch Erectors & 
P. O. Station B, Power Pack 


Buffalo 7, N. Y. 
BEdford 8300 


Minuteman Ground Handling 


Thor Transporter, 
Launcher & Trailer 


——————— 


Ee 


Ford Instrument Co. Jupiter Guidance C. Arcularius 
Div. Sperry Rand : 
31010 Thomson Ave., Redstone " 


Long Island City, L.I., N.Y 
STillwell 4-9000 


rf 


Tartar 


Computer, Guidance 


Terrier I! + Computer 


a 


3 
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CONTRACTOR 


Four Wheel Drive Auto Co. 
105 E. 12th St, 


PROJECT 


PLANT 
¢(see contractor's address) 


DOLLAR | 
VALUE 
CONTRACTS 


Translauncher Bogies 


PRODUCTS ENGINEERING PRODUCTION 


Clintonville, Wis. 
CLintonville 2241 


Minuteman 


Franklin Fibre-Lamitex Corp. 
187 Lafayette Street, 
New York 13, N. Y. 

CA 6-4376 


Fruehauf Trailer Co. 
10840 Harper Ave. 
Detroit 32, Mich. 

WaAinut 1-2410 


Jupiter 


Redstone 
Polaris 
Regulus 


Thor 


Titan 
Atlas 


Nike-Hercules 


Missile Products Div. 
5137 S. Boyle, 
Los Angeles 58, Calif. 


Vehicles 


Ground Handling 
Guidance, Warhead J. Vachris 


M. Finger 


& Tracking 


Fueling Equip. 


Transport Vehicles 


‘Fueling Equip. 


R. Roberts 


PROCUREMENT 


L. Pinkowsky 


Ground Handling 


Ground Handling 


Handling & Service 
Equip., Launchers 


Garrett Corp. Nike-Zeus + Solid Propeliant— 
9851 Sepulveda Bivd. Accessories 
Los Angeles 45, Calif. _ — _ —— — — - 
ORegon 86-9211 Hound Dog' , Heat Exchangers 
& Valves 
Atlas AiResearch Mfg. Co. Component Systems 
402 South 36th St., 
Phoenix, Ariz. 
BRidge 5-5431 
General Controls Co. Hound Dog a Valves M. Kouf 
801 Allen Ave. 
Glendale, Calif. 
Victoria 9-2181 
a TTIEIEEENEEEEEEEEEEEEEE EERE 
General Electric Co. Atlas Missile & Space Vehicle Dept. Nose Cones & M. Morton W. Kinsey J Benzie 
570 Lexington Ave., 3198 Chestnut St., Ground Support 
New York 22, N. Y. Philadelphia, Pa. 
PLaza 1-1311 EVergreen 2-7800 
Thor Paes? iis 4 " C. Ridgley ' 
(Burlington, Vt.) 
Thor /Able ® ® ° * 
Jupiter * Nose Cone : 
LaCrosse ° Warhead A. Wolfe M. Keenan . 
Able ° Study 
Mauler ” Systems Proposal H. Ballew 
Mercury ® Study 
Polaris Missile & Ordnance Systems Guidance & Fire 
100 Plastics Ave., Control 
Pittsfield, Mass. 
Pittsfield 8245 
i Tartar ® 
Atlas ° Nose Cone 
MK44 9 
Talos . Launching System 
Sidewinder Light Military Electronics Div. Airframe 
French Rd., 
Utica, N. Y. 
UTica 5-3311 
Atlas ® Guidance 
WS126-A ® System Develop. 
Wizard ° Warhead 
Atlas Heavy Military Electronic Div. Guidance 
Court St., 
Syracuse, N. Y. 
GRanite 6-4411 
Green Quail Lynn River Works Powerplant 
950 Western Ave., 
Lynn, Mass. 
LYnn 8-6000 
Hermes Redesign 
Hawk Apparatus Sales Div. Capacitor 
140 Federal St., 
Boston, Mass. 
HU 2-1800 
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DOLLAR 


CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
$(see contractor’s address) CONTRACTS 

en 

General Electric—Continued Manned Missile & Space Vehicle Dept. Design & Develop. H. Whittner W. Kinsey J. Benzie 
Satellites 3198 Chestnut St., 

Philadelphia, Pa. 
EVergreen 2-7800 

Scientific J ee? a " " ” 0 
Satellites 
Recovery id ; . M. Morton ° " 
Capsules 
Plasma Jets s ° L. Steg ° » 
Plasma = ® i a x 8 e . 
Accelerators 


General Kinetics, inc. 
555 23rd St., 
Arlington, Va. 

OTis 4-7555 


+ 14,000 Propellant Per- A. Roberts A. Hendrickson S. Vanderslice 
formance Study 


General Logistics Atlas + Drop Test Net M. Kalajian M. Kalajian 
Div. of Aeroquip Corp. ‘ —_— = east : 
2929 Floyd St., Thor 7 Tie Down Equip. A. Molzan 
Burbank, Calif. _ —— ee 

Victoria 9-5831 Jupiter ’ ] 

THornwall 5-725% Thor r | Tie Down Equip 
Atlas + 
Redstone + } 


General Mills, inc. 
1620 Central Ave. 
Minneapolis, Minn. 

STerling 9-8811 


General Motors Corp. 
General Motors Bldg., 
Detroit 2, Mich. 

TRinity 2-4600 


Mace Mechanical Div. 5,000,000 Guidance R. Lindquist D. Williams A. Wickman 
1620 Central Ave. 
Minneapolis, Minn. 
STerling 9-8811 


Regulus | Allison Div. Powerplant 
Main & 13th Speedway 

indianapolis, Ind. 

CHapel 4-1541 


Matador ad Propulsion a 
Regulus ! AC Spark Plug Div. Handling & Service 
1300 N. Dort Hwy. Equip. 
Flint 2, Michigan 
CEdar 4-5611 
Regulus II AC Spark Plug Div. Guidance 
1925 Kenilworth Place, 
Milwaukee, Wis. 
BR 3-1120 —— 
Mace ° ° 
Matador ae Handling & Service 
Equip. 
Thor 8 Guidance & Ground 
Control Equip. 
General Sintering Corp. Falcon + Fuse 
Melrose Park, Ill. 
Fillmore 5-3280 
General Time Corp. Sidewinder + Safety & Arming 
La Salle, ti. Devices 
SS ee ee 
Genesco, Inc. Corporal . Accelerometers 
2233 Federal Ave., ~ . 4 cling ee 4 : a —_ a A — 
Los Angeles, Calif. Nike Systems + - 
BRadshaw 2-2706 
ee a ee ee 
Gilfillan Bros. Inc. Corporal r) Radar, Ground A. McDermott 
1815 Venice Bivd., Control, Guidance 
Los Angeles, Calif. 
U 1-3441 
a 
Gladden Aircraft Products Nike-Zeus + Propulsion J. Van Derwerff D. Wilcomb 
635 West Colorado Bivd., 
Glendale 4, Calif. 
CHapman 5-1021 
ee ee eee eee 
Gladding, McBean & Co. Sparrow 111 7 216,000 Ceramic Radomes LL. LeClercq A. Dinkfeld B. Moon 
2901 Los Feliz Bivd., _— denciaicenmnincimncatiticiae ti 7 : = —— 
Los Angeles 39, Calif. Hame 215,000 ° = : 
NOrmandy 3-3361 
Glassco Instrument Co. + 100,000 Pressure Gages R. Glassco G. Northrop J. Carey 
660 So. Fair Oaks Bivd., 
Pasadena, Calif. 
SY 5-3278 
ee er 
Goodyear Aircraft Corp. Hawk + Radar Components H. Delaney 
1210 Massillon Rd., — ———--— — — a . 
Akron 15, Ohio Jupiter Nose Cone 
REpublic 3-6361 ———_—— 8 ————$—$<—<—<__—_— ee = 
Nike-Hercules Boosters & Solid 
Sustainer Motors ae 
Nike-Zeus + ® ae. 
Subroc r 
Atlas + Handling & Service “ 
Equip., Vehicles 
Dyna-Soar 7 Guidance System 
Management, 
Escape Capsule 
Aircraft and Missiles Manufacturing ¢ March 1959 45 
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DOLLAR 
CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
@ see contractor's address CONTRACTS 
Goodyear Aircraft—Continued Mace + Guidance, Ground H. Delaney 
Support Equip. 
Matador ‘ ® ° 
Meteor Jr + Prelim. Design , 
Geda A-14 Design & Production 
Grand Central Rocket Co Loki + Powerplant A. Scott H. Rodgers 
P.O. Box 111 
Rediands, Calif Nike-Zeus + Propulsion ° 
PYramid 3-2211 
Asp + Powerplant 
Vanguard . Third Stage Engine ° . 
Bold Orion ‘ Second Stage Engine 4 
Minuteman , Basic Research 
Gremeo In Green Quail + 250.000 Ground Handling G. Day E. Istook A. Krsak 
3535 N. Sylvania 
Fort Worth, Texas 
TErminal 4-2836 
Gruen Industries In Jupiter + Safety & Arming 
Time Hill, Devices 
Cincinnati 6, Ohio 
WOodburn 1-5900 
Gunnar Laboratories Nike B + 
3003 26th St. Nike-Hercules ) 30,000 Guidance G. Knos Mi. Knos 
Bradenton, Fla 
BRadenton 5-2751 
B. H. Hadley, Inc Atlas + 2,500,000 Propulsion W. Brown J. Waskey T. McC 
1427 S. Garey Ave 
Pomona, Calif 
NAtional 9-5075 
Hallamore Electronics Regulus | 7 Radar & Surface 
Sub. Siegler Corp Control 
8352 Brookhurst Ave 
Anaheim, Calif Snark + 
PRospect 4-1010 
Titan + . 
Hamilton Watch Co Sidewinder + Fuse 
Columbia Av 
Lancaster, Pa 
EX 4-7161 
Han-Kor Inc Nike Systen o Computer 
9519 Richmond Ave 
Clevelar Ohio 
Hardeman, Paul Ir Bomar ) Installation, Calibration 
109555 W. Pico Bivd and Checkout of 
Los Angeles, Calif Equipment in 
Launching Shelters 
Haveg Industries, | Hawk + Rocket Insulation 
900 Greenbank Rd 
Wilmington 8, Del 
WYman 8-2271 
Hayes Aircraft Corp Jupiter . Engineering Services, B. Carrol! R Willey B. Ru 
P. O. Box 2287 Ground Service and 
Birmingham, Ala Equip., Test & P. Coulson 
LYric 2-9611 Check-out Equip. 
Guidance 
Hercules Powder Co Honest John r Powerplant E. Ladi 
900 Market St Sidewinder + id ® 
Wilmington 99, Del Minuteman . Third Stage Engine 
OL 8-7211 
Herlo Engineering Corp Jupiter + Machined Parts, 
549 N. Prairie Ave Valves 
Hawthorne, Calif 
OS 5-4456 Atlas + ? 
Thor , " 
Hicks Corp XM-15 . Warhead & Guidance J. McLeod 
1671 Hyde Park Ave., 
Boston 36, Mass Polaris J Booster & JATO Cases . 
HY 3-272 
Talos ‘ Booster Metal Parts 
Terrier tI + Booster & Sustainer 
R. C. Hitchcock & Sons Nike System Aluminum Castings 
Minneapolis, Minn 
Hitchiner Mfg. Co., Inc Sidewinder + 48 ,000 Castings, Hardware’ E. Broad D. Hoadley R. Bodwell 
Milford 215, N. H 
Milford 635 
Hitemp Wires, Inc Jupiter + Wire & Cable P. Hoade 
1200 Shames Drive 
Westbury, N. ¥ Atlas + 7 ; 
EDgewood 3-4600 
Titan + , “ 
Hoefner Corp Atlas + Valves & Regulators A. Tapie 
9720 Rush St., 
El Monte, Calif. Thor ‘ ° ° 


CUmberland 3-4138 
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CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 
ee ee 
Hoffman Electronics Corp. Sidewinder Hoffman Laboratories 150,000 Gimbal Ass'ys L. Mendelsohn 
3761 S. Hill St., ’ 


Los Angeles 7, Calif. 
Richmond 7-4488 


RNA 
C. G. Hokanson Co., Inc. Thor 7 Ground Support C. Hokanson 
2140 Pontius Ave., Sars 7 
Los Angeles, Calif. Titan + R. Hilmer 
BR 2-3268 Polaris ‘ . K. Clark 
Snark r " 
ee, 
Holex, Inc. Hound Dog 7 30,000 Explosive Bolt E Place R. Evenson G. Anderson 
2751 San Juan Road, Release System 
Hollister, Calif. 
pots roses Minuteman — ¢ 5,000 Ignition Primers" 
WS-117A + 4,200 Separation Components ® 
Aerobee + 5,900 Second Stage Ignition ¥ 
Polaris ‘ 7,500 Launching Capsule 
Components 
Biue Heron + 6,750 Internal Stores ’ 
Release 
Hoover Electric Co. © Control 
2100 S. Stoner Ave., Equipment 
Los Angeles 25, Calif. 
BRadshaw 2-3125 
Horkey-Moore Associates Genie + 3,000 ,000 J. Kerr J. Moore 
24660 S. Crenshaw, 
Torrance, Calif. Corvus ‘ 325 , 000 : 
DAvenport 6-0733 
Titan + 3,500 od 
Atlas ‘ 7,000 
Drone ‘ 45,000 
Houdaille Industries Sidewinder Buffalo Hydraulics Div. Warhead V. Lask 
537 E Delavan Ave., 
Buffalo, N. Y. 
Fillmore 8000 
Hubeny Brothers Sidewinder “ Warhead Components 
Roselle, N. J. 
Hughes Aircraft Co Falcon Hughes Aircraft Co. Airframe, Guidance, W. Caskey R. Todd 1, Dev 
Florence & Teale Sts., GAR-ID P. O. Box 11337 Test Equipment, 
Culver City, Calif Emery Park Station Ground Handling 
TExas 0-7111 Tucson, Arizona & Ground Support 
Falcon GAR-2A 2 " 
Super Falcon ® 
Hufford Corp Polaris ‘ Launching Equip. D. Frickel 
1700 E. Grand Ave., 
E! Segundo, Calif. Titan ¢ ? 
ORegon 8-6221 
Hunter-Bristol Corp. Atlas 7 Support Equip. ~ 
Emilie Rd., 
Bristol, Pa Titan ‘ 
Windsor 6-9150 
Hunter-Douglas Aluminum Sidewinder ‘ Propulsion Components 
Div. Bridgeport Brass Co. 
3017 Kansas Ave., Zuni + Rocket Motor Tubes 
Riverside, Calif 
OVerland 3-3030 
Hydra-Power Corp. 4 750 000 Hydraulic Controls C. Giampapa H. Schwartz Vv. T 5 
10 Pine Court, & Actuators 


New Rochelle, N. Y 
NEw Rochelle 2-2300 


2 


tmp a900 Euclid Ave” , Recorders H. Morgan A. Foster W Mielziner 
1900 Euclid Ave., 
Cleveland, Ohio 
CHerry 1-5838 


indiana Steel Products Nike System J Magnetics W. Eckert 
Valparaiso, Ind. 
VAlparaiso 2-5601 


Infrared Industries, Inc. Sidewinder + 500 000 Test Equip., N. Anderson W. Standring W Standring 
62 Fourth Ave., Photoconductors, 
Waltham 54, Mass. Filters 
TWinbrook 3-5400 
inter-Continent Engrg Co. Jupiter + Engrg. Services, 
1520 N. Highland Ave., Test Stands, 
Los Angeles 28, Calif. Guidance 
Polaris ¢ 
International Fermont + 2,500,000 Ground Support |. West M. Goldman M. Breen 
Machinery Co., < — 7 - 
Ramapo, N. Y. + 165 ,000 Spare Parts 
SLoatsburg 3-2791 + 16,500,000 Ground Support ° 


International Te. & Tel. Corp Nike System + Mobile Trainer 
67 Broad St., 
New York 4, N. Y. 
BOwling Green 9-3800 +‘ 


a ee 
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CONTRACTOR PROJECT 
Interstate Electronics Corp. Polaris 
707 E. Vermont Ave., 
Anaheim, Calif. Atlas 
PRospect 4-6540 
Titan 


PLANT CALE. PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor’s address) CONTRACTS 
+ Instrumentation B. Hurd 
+ ¥ Amplifiers a to ae a iss a a 
i eet Valves away. ‘i wa if ri ‘te 


Jet Propulsion Lab Sergeant 
Div. Calif. institute of 
Technology Bumper 
Pasadena, Calif. 
Juno tl 


Space Radio 
Antenna 


Joy Manufacturing Co. 
Oliver Bidg. 
Pittsburgh 22, Pa 

GRant 1-2140 


Design & Develop. 


338 S. Broadway 
New Philadelphia, Ohio 


Production 


Fans & Blowers C. Tinker G. Everhard D. Bargar 


Kaiser Aluminum & 
Chemical Corp. 


Nike System 


Insulated Products 
500 Wood St., 
Bristol, R. |. 
CLairebrook 3-7000 


Cable & Reel 
Assembly 


A. Genthner 


Kaiser industries Corp. Polaris Aircraft & Electronics Components & R. Peterson 
P. O. Box 1828 Test Capsules 
Oakland, Calif. 
LOckhaven 2-2456 
Matador . Handling & Service 7 
Equip. 
Minuteman * Survey for Test ss 
Facilities 
Titan bd Machined Propulsion 
Components 
Kaustine Furnace & Tank Matador + Radar & Ground 
1937 Thomas St., Control 
Perry, N. Y. 
Kaydon Engineering Corp. + Ball & Roller A. Perna M. Jensen W. Pierre 
Muskegon, Mich. Bearings 
MUskegon 5-1641 
SSS SSS SSD 
Kearfott Co., Inc Atlas . Gyros 
1500 Maine Ave., —————— — —-—-- - 
Clifton, N. J. Jupiter - Servo System & 
GRegory 2-1000 Gyros 
Subroc + Guidance 
Bomarc ‘ ° 
Talos ‘ Gyros 
Titan > Servo System 
Polaris + Gyros & Components 
Matador ) Gyros 
Snark + ‘ 
2 
Kellogg, M. W. Co. Talos ] Booster Parts T. Rees 
Sub. Pullman inc. — eee ne a 
Danforth Ave., Terrier J Booster & Sustainer S 
Jersey City, N. J. 
DElaware 3-3100 
Kemlite Laboratories, Inc. Thor 7 Flashtubes O. Floyd P. Hamlin J. Daniels 
1819 West Grand St., 
Chicago 22, til. 
TAylor 9-6050 
Keystone Products Co. Pershing , 12,000 Magnetic Amplifier N. Grossner G. Digiacomo J. Olllick 
904-6 23rd St., 
Union City, N. J. 
UNion 6-5400 
Kling Metal Spinning & , 72,000 Housings P. Kling S. Simon J. Wright 
Stamping 
247 Centre St., 
New York 13, N. Y. 
CAnal 6-5580 
eee 
Koehler Aircraft Products Titan + Lox Valves B. Jackowitz 
Sub. New Brit. Mach. Co. 
409 Leo St., 
Dayton, Ohio 
BAldwin 6-1821 
Kohler Co. Atlas J Hydraulic Valves 
Kohler, Wisconsin 
GLencourt 7-4441 
Kolisman Instrument Corp. La Crosse 7 Altitude Controls J. Goodrich 
Sub. Stand. Coil Products _ - — — 
80-08 45th Ave., Bull Goose J Flight Controls sd 
EL mhurst 73, N. Y. 
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CONTRACTOR 


Lansdowne Steel & Iron Co. 
Morton, Pa. 


Lasko Metal Products 
West Chester, Pa. 


Latrobe Die Casting Co. 
Latrobe, Pa. 


Leach Corp. 
Inet Div. 
18435 Susana Rd., 
Compton, California 
NEvada 6-1071 


Lear Inc. 
Astronics Div. 
3171 S. Bundy Drive 
Santa Monica, Calif. 
EXmont 8-6211 


Leeds & Northrup Co. 
4901 Stenton Ave., 


Leiman Bros., Inc. 
P. O. Box 1339 
146-181 Christie St., 
Newark 1, N. J. 
MArket 3-7520 


R. G. LeTourneau Inc. 
2399 S. MacArthur 
Longview, Texas 

PL 3-4411 


Lewis Engineering Co. 
339 Church St., 
Naugatuck, Conn. 

PArk 9-5253 


808 Western Ave., 
Glendale, Calif. 
CH 5&-2677 


336 N. Foothill Rd., 
Beverly Hills, Calif. 
CRestview 4-7411 


Lockheed Aircraft Corp. 
2555 N. Hollywood Way, 
Burbank, Calif. 

STanley 7-2711 


Lord Manufacturing Co. 
1635 W. 12th St. 
Erie 6, Pa. 

6-2911 


Los Alamos Scientific Lab. 
Los Alamos, N. M. 


Philadelphia 44, Pa. 


Librascope Inc. 


Litton Industries, Inc. 


i 
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DOLLAR 
PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 
Zuni + Rocket Head 
Sidewinder + Shipping Containers 
Nike System 7 Castings 
Jupiter Motor Generators 
Polaris Relay Div. Launchers, Electrical A. Rose 
5915 Avalon B'vd., Relays, Ground 
Los Angeles, Calif. Support 


ADams 2-8221 


Atlas ° Radar & Ground . 
Control 


Thor " " " 


Titan ° 


Handling & Service 
Equip. 


Bomarc Equipment H. Switzer 

Nike-Zeus Grand Rapids Div. 
Grand Rapids, Mich. 
110 Inonia Ave. 

GLendale 1-1555 


‘ 


R. Thies 


Data Recording 
Equip. 


s] 3,000 Vacuum Pumps R. Parmley E. Clegg F. Cristo 


ee ee 
* Corporal + Handling & Service C. Weller 
Equip. 
Erector 


Temperature K Knudsen E. Carser M. Forde 
Indicators, 

Transducers, 

Wire & Cable 


Subroc 


Control Equip. 


Jupiter Maryland Div. 
4910 Calvert Rd., 
College Park, Md. 


UNion 4-5678 


Telemetering 


Atlas Electron Tube Div. Magnetrons, Tubes 
960 Industrial Rd., 
San Carlos, Calif. 

LYtel 1-0321 
cere 
{ Polaris Missile Systems Div. Missile System M. McGilvray 

P. 0. Box 504 & Airframe 
Sunnyvale, Calif. 
RE 9-9611 


Minuteman . Airframe 
Q-5 < 

Jupiter . TV Systems . 
X-7 . 


Sentry ° Weapon System ° 
Pied Piper Missile Systems Div. 
7701 Woodley Ave. 
Van Nuys, Calif. 
ST 6-4210 


X-17 ° 


Discoverer * Design 


Bold Orion ° Testing & Design 


Kingfisher ° Target System 
Valkyrie Georgia Div. Aft Fuselage 
86 S. Cobb Drive 
Marietta, Ga. 
9-9411 
i 
Atlas ° Mountings D. Cobb 


a 


Rover + Development 
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DOLLAR 
CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
4 see contractor's address) CONTRACTS 
— 
wee 905 Atlas 7 100 ,000 Magnetic Amplifiers K. Staskon R. Hurt C. Wilder 
Joliet, Minois Nik ” " ” 
3-9324 me ‘ 250 ,000 Ground Support 
Talos r Magnetic Amplifiers ® ° 
Sidewinder . ; Reactor e < " 
Titan . Magnetic Amplifiers e . ” 
Nike ‘ 150,000 Transfer Switch ° ° " 
Bomarc r Magnetic Amplifiers ° ’ ” 
Atias-Thor r ° - : “ 
Jupiter + ® " - - 
es 
Luminator inc. Thor ’ 130,000 Lighting Fixtures C. Rahn R. Lewen 
120 N. Peoria St., 
Chicago, Mlinois Nike ° 55,000 " . 5 
DE 7-0737 
th 
Lyndon Aircraft, inc. 7 Actuators & T. Donovan R. lachetta W. O'Neill 
140 Clifford St., Dampers 
Newark, N. J. 
Mitchell 2-4090 
Lyon Van & Storage Co. Corporal Aircraft Services Div. Container 
Aircraft Div. Fort Bliss, Texas 
2701 N. Ontario St., 
Burbank, Calif. 
Victoria 9-3317 
Magnasyne Mfg. Co., Ltd. + 15,000 Test Equip. J. Green W. Stutz D. White 
5546 Satsuma Ave., 
North Hollywood, Calif. r 7,000 Tracking & ® P. Schieke H. Auchstetter 
PO 6-1692 Telemetering 
ST 7-5493 
Marathon Electric Mfg. Corp. Atlas a Radar & Ground H. Kumerow 
Wasau, Wisconsin Control 
WaAsau 2-2011 
Markite Corp. Hawk 7 Meters 


155 Waverly Place, 
New York 14, N. Y. 
OR 5-1384 


Martin Company Lacrosse 


Martin Co. 


J. Livingston 


ese ae 


Airframe, Radar & N. Hollands 
Baltimore 3, Maryland Orlando, Fla. Ground Control 
MUrdock 7-3800 
Pershing ° Research & Develop. 5 
Bullpup " Airframe ss 
Bull Dog " n 
Gorgon ° . 
Oriole " " 
Able . Study " 
Mauler ® ® . 
White Lance ° Development 7 
IBDL Sys. Manufacture ? 
Missile Master ad 8 * 
Vanguard Martin Co. C. Blaney 
Baltimore, Md. 
Bold Orion ° Testing ° 
Snap . Proposal ? 
Dyna-Soar Space Flight Div. Design — Rocket A. Worrell 
Middle River, Md. Booster, Mockup, 
MUrdock 7-3800 Aerodynamic Study 
GEDA-A-14 . Specifications ~ 
Mace . 
Matador " 
Titan ° System 
Titan Denver[Div. Airframe, Ground A. Hall R. Blakley C. Bloomer 
P. O. Box 179 Handling & Sup- 
Denver, Colo. port, Checkout 
PYramid 4-5211 Equipment 
Marquardt Aircraft Co. Kingfisher + Ramjet Booster R. Francis 
16555 Saticoy St., . - 
Van Nuys, Calif. Q-5 ‘ 
STate 5-8361 , = " 
Bomarc Ramjet Engines 
Hound Dog ‘ Variable Inlet sd 
Control Sys. 
X-7 ‘ Ramjet Booster . 
50 Aircraft and Missiles Manufacturing ¢ March 1959 
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DOLLAR 
CONTRACTOR PROJECT PLANT VALUE PRODUCTS 
4(see contractor's address) CONTRACTS 


‘ Guidance 
Technology ‘ 


Cambridge, Mass. 


Guidance 


225,000 


Maxson, W. L. Corp. Corvus Research & Develop. Div. 3,000 000 Guidance 
475 Tenth Ave., 460 W. 34th St., 
New York 18, N. Y. New York 1, N. Y. 
LOngacre 5-1900 LOngacre 5-1900 


Training 


Device 


Hawk 


800,000 
ment 


2,600,000 Fuse 


Falcon 


Manufacturing Div. 
5 Maxson Drive, 
Old Forge, Pa. 

GLenwood 7-5406 


Sparrow til ° 600 , 000 Gimbal Head 


Nike . 8,000 000 Components 


Titan Research & Develop. Div. 


Units 


GAR-9 


Devices 


McCullough Motors Corp. 0Q-19D , 
6103 W. Century Bivd., 
Los Angeles 45, Calif. RP-71 + 
ORchard 4-2340 


Powerplant 


Melpar Inc. 
3000 Arlington Bivd., 
Falls Church, Va. 

JEfferson 4-6000 


Jupiter 


Talos Fuse 


Atlas 


Equip. 


Thor 


Radar Beacons 
Titan " 


Midway Aircraft Instrument Co. 
185 Berger St., 
Woodridge, N. J. 

WEbster 9-7367 


Terrier 11 


Minneapolis-Honeywell Wagtail Missile Development Lab. 


400 ,000 


Regulator Co. 1915 Armacost Ave., 
2747 Fourth Ave., S. West Los Angeles, Calif. 
Minneapolis 8, Minn. 


FEderal 2-5225 Missile A . 50,000 Study 


Satellite “4 800 , 000 


Titan Aeronautical Div., 2,000,000 . 
2600 Ridgway Rd., 
Minneapolis, Minn. 


Guidance 


Vanguard ” * 


Sergeant . 2,000 , 000 ” 
Mercury ® 800 , 000 ° 
Snark ° ’ 


Super Hawk ° , 


Polaris Inertial Guidance Center e 
13350 Highway 19, 
St. Petersburg, Fla. 


Dyna-Soar ° Guidance Study 


Bomarc ° 


Guidance 


Atlas Missile Equipment Div. Ground Support 
Queen & S. Bailey Sts., 
Pottstown, Pa. 


Sensing Equip. & 


H. Saunders 
Test Chambers 


Terrier ® 12,000 ,000 Launcher Console, M. Sackson 


L. Gleimer 
Thor . 150,000 Safety & Arming 


Component Develop- W. Swenson 


J. Lipman 


M. Belotti 
Parts & Ass'ys. 


R. Pethick 


Frequency Control C. Grady 


Safety & Arming G. Kahn 


McDonnell Aircraft Corp. Quail + Complete System 
Lambert— St. Louis Airport 
Box 516 Alpha Draco . ; 
St. Louis 66, Mo. 
PErshing 1-2121 Talos : Airframe & Propulsion 
Super Talos > 
Mercury 7 


Ordnance Devices 


Radar Beacons, Test 


Warhead Metal Parts 


Design & Devolpment W. Wright 


S. Snow 


ENGINEERING 


+ 200 , 000 Projectors, Cameras W. Gannett 
2212 E. 12th St., & Viewers 
Davenport, lowa 
3-9729 + 70,000 Counters — Test, . 
Checkout & 


E. Uttendorfer 


M. Sackson 


R. Lowe 
J. Evans 


H. Bartlett 


" 


J. Bancroft 


J. Lower 


R. Cask 


J, Lower 


J. Anderson 


E. Bowar 


L. Swift 


E. Peterson 
H. Elveram 


E. Peterson 


PRODUCTION 


J. Niemeyer 


J. Hoinowski 


W. Burke 


A. Kelly 


G. Jones 


" 


H. Hoving 


P. Whitaker 
J. Rooney 


Bomarc . 


PROCUREMENT 


SS SSS pS 
Massachusetts Institute of Polaris 


ee (Smee anne en oe Ng 8 SE Ey ag gy aaa a a, «oe — “gemma 
Mast Development Co., Inc. 


V. Fier 


A. Cirotto 


C. Panzica 
A. Cirotto 


C. Panzica 


P. Palmer 


L. Harrison 


” 


" 


R. Foster 


S. Puffer 


” 


M. Jones 


aS 
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DOLLAR 
CONTRACTOR PROJECT PLANT 


VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 
Minneapolis Honeywell — Honest John Ordnance Div. Warhead J. Engdahi C. Lillicrop J. Barrett 
Continued 600 Second St., North 

Hopkins, Minn. 

Sergeant ® ® 8 ® ® 

Thor Boston Div. Guidance W. Rote J. Gray E. Hanscom 
40 Life St. 
Boston 35, Mass. 

Asroc Ordnance Div. Development F. Mertesdorf C. Swisher 


1724 S. Mountain Ave., 
Durate, Calif. 


Minnesota Mining & Mfg. Co. A/N/AF . Solid Propellant 
900 Bush Ave., System 
St. Paul 6, Minn. 
PRospect 6-8511 
MM Enclosures, Inc. 7 Containers for Test M. Dresnick A. Eisenberg L. Wepy 
111 Bloomingdale Road, Equipment 
Hicksville, L. 1., N. Y. 


WElls 1-1770 


eee 


Motorola Inc. Corporal Military Marketing Div 


Ground Support P. Stancik 
2710 N. Clybourn Ave., 8201 E. McDowell Rd., Equipment 
Chicago 14, Ill. Phoenix, Ariz. 
BUckingham 1-1000 WH 5-4311 
Jupiter \d Guidance : 
Regulus | ° ° ’ 
Terrier | & It e ° ‘ 
Bomare Beacon Program . 


N 


Narda Ultrasonics Corp. 


Ultrasonic Vapor E. Black M. Damast P. McKay 
625 Main St., Degreasers 
Westbury, L. |. 
EDgewood 3-5400 
National Electric Products Corp. | Nike-Hercules Nat. Electric Products Corp. 1,700,000 Motor Body Cases & F. Kennedy C. Russell R. Downie 
Two Gateway Center Ambridge, Pa. Component Parts 
Pittsburgh 22, Pa. COngress 6-122 
GRant 1-2852 
National Utilities Corp. Atlas + 100,000 Clamps, Couplings, G. Noyes R. Prescott B. Shilts 
826 So. Arroyo Parkway Flanges 
Pasadena 2, Calif. 


RYan 1-9637 


Naval Gun Factory Sidewinder 


‘ Warhead Metal Parts 
Washington, D.C. 
Talos . Launchers 
Tartar + Propulsion Metal Parts 
Naval Mine Depot Sidewinder 4 Warhead 
Yorktown, Va. 
Naval Ordnance Lab. Betty ao Fuse 
Corona, Calif. 
Bullpup + Fuse 
Sparrow I! * Fuse, Warhead 
Talos ‘ Propellant 
Petrel Naval Ordnance Lab. Fuse 
White Oak, Md. 
Sparrow tll + Warhead 
Talos ‘ Fuse, Warhead 
= Tartar + Warhead 
Naval Ordnance Plant Petre! + Warhead 
Forest Park, Ill Talos Naval Ordnance Plant Launching Sys. Less 
Louisville, Ky. Launchers 
Naval Ordnance Test Station Diamondback , Development 
China Lake, Calif. Hopi Naval Ordnance Test Station Development 
inyokern, Calif. 
Naval Powder Factory Sidewinder a Propulsion Grain 
Indianhead, Md. Talos " " 
Naval Research Lab. Vanguard 7 Nose Cone 
4555 Overlook Drive, S.W. 
Washington, D. C. 
JOhnson 3-6600 
New Mexico Inst. of Mines & Tartar J Warhead Development 
Technology 
Socorro, N. M. 
Norden Div. Polaris Norden Laboratories Div. Stabilization 
United Aircraft Corp. 121 Westmoreland Ave. Measuring 
Stamford, Conn. White Plains, N. Y. Instruments 
DAvis 5-2611 WHite Plains 6-4300 
Atlas ” Digital Techniques, 
Simulation Facilities 
Titan . Guidance & Control 
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Oe 


CONTRACTOR 


a 


Norden Div.—Continued 


_ 
Norman Noble, Inc. 
1650 Collmer, 
Cleveland, O. 
POtomac 1-2133 
Norris-Thermador Corp. 
5217 S. Boyle Ave., 
Vernon (L. A.) Calif. 
LU 8-7111 


North American Aviation, Inc. 
Los Angelcs 45, Calif. 
ORegon 8-3011 


North Electric Co. 
553 S. Market St., 
Galion, Ohie 
GAlion 2-4201 


Northern Ordnance Inc. 
Subs. Northern Pump Co. 
48th & N. E. Marshall, 
Minneapolis, Minn. 

SU 8-8601 


Northrop Aircraft Inc. 
9756 Wilshire Bivd., 
P. O. Box 1525 
Beverly Hills, Calif. 
ORegon 8-9111 


Aircraft and Missiles Manufacturing 


DOLLAR 
VALUE 


PROJECT PLANT PRODUCTS 


ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 
Atlas Norden Div. Radar & Ground 
Wiley St., Control 
Milford, Conn. 
TRinity 4-6721 
Titan ° Stable Platform 
Jupiter + Nozzie-Support 
Weldment 
Hawk + Rocket Motor Casing 
Sparrow +. ® 
Falcon r) ® 
Sidewinder a ® 
Hound Dog Missile Div. W. Parker J. Cunningham M. Starr 
12214 Lakewood Bivd. 
Downey, Calif. 
LU 2-8651 
WS-130A ° ® ® ° 
WS-131B . Airframe 
Bombardment : 
Dyna-Soar ° First-Stage Booster 
Devel. 
Thor Missile Division Powerplant T. Dixon R, Clark D. Bailey 
12214 Lakewood Bivd., 
Downey, Calif. 
LU 2-8651 
WS-131B Autonetics Div. Guidance R. Ashby J. Emmi C. Raftery 
9150 E. imperial Bivd. 
Downey, Calif. 
LUdlow 3-6111 
Dyna-Soar , Automatic Flight & 
Landing Sys. 
’ Guidance & Fire . ° 9 
Control Equip., 
Computers 
Minuteman . Guidance & Control J. Bowman 
System 
Polaris ° Design & Fabrication 
of Launching Sys. 
Rise E! Segundo Division Development 
Ei Segundo, Calif. 
Pluto Atomics International Division Reactor & Components 
P. O. Box 309 
Canoga Park, Calif. 
Diamond 7-0200 
Rover ° Development 
. Explorer, Discoverer W. Parkins K. Gay 
Research and 
Power Reactors 
Jupiter + Intra-Squadron Com- C. Snyder 
munications Sys. 
Talos J Launchers, Missile 
Loader Components, 
Feeder System 
Containers 
Tartar ‘ Launch System 
Power Drives 
Terrier 1 + Launchers 


_—_—— eee 


Dervish Nortronics Div. Research & Develop- 
Anaheim, Calif. ment 
Hawk Northrop Div. Airframe & Launcher 
1001 E. Broadway, 
Hawthorne, Calif. 
ORegon 8-9111 
Snark ° Airframe 
Crossbow Radioplane Div. 
8000 Woodley Ave., 
Van Nuys, Calif. 
STatef6-7020 
0Q-19D . 
RP-71 " 
RP-77 ° 
XQ-4A . Research & 
Development 
YQ-1B . 
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DOLLAR 


CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 
Oerlikon Tool & Arms Honest John - Transport Vehicles W. Hayes 
Corp. of America 
P. O. Box 3049 


Asheville, N. C. 
ALpine 3-6464 


Ohio Carbon Co. 7 Bearings, Seals, R. Hawrylak 
12508 Berea Rd. Nozzles 
Cleveland 11, Ohio 
CL 2-6100 
Okonite Co. Nike System * Cable & Reel K. Gordon 
220 Passaic St., Assembly 
Passaic, N. J. 
PRescott 7-0400 
Olympic Radio & Telev'n Inc. Atlas . Radar & Ground W. Hegyi 
34-01 38th Ave., Control 


Long Island City, L.1., N.Y 
EXeter 2-5200 


O & M Machine Co., Inc. Atlas + 100 ,000 Hydraulic & Pneu- C. Graef A. Roha M. Foster 
7421 E. Siauson, matic Compon'ts 
Los Angeles 22, Calif. 
RAymond 3-0173 Polaris ’ 125,000 Propulsion Chamber . ° 
Components 
Minuteman r 125 000 ° ? ‘s 
Thor ‘ 18,000 Cable Handling Device " " , 
Hound Dog . 12,000 Simulator Compon'ts ° = ; 
Omohundro, Paul Co. Bull Goose + Airframe Components 
Division of U.S. Chemical 
Milling Corp. 
15506 S. Lakewood Bivd., 
Paramount, Calif. 
Ordnance Tank Honest John - Transport Vehicles 


Automotive Command 
1501 Beard St., 
Detroit 9, Mich. 


Pacific Automation Products Atlas , Cable System R. Eatrom 


1000 Air Way 
Glendale, Calif. 
CHapman 5-6871 


Pacific Car & Foundry Terrier 11 7 Missile Carriers 

Renton, Washington 
Packard-Bell Electronics Corp. Thor Missile Equipment Section 17,000 ,000 Ground Support, D. Domike C. Tompkins W. Winckle 

12333 W. Olympic Bivd. 1905 S. Armacost Ave. Test & Checkout 

Los Angeles 64, Calif. Los Angeles, Calif. Equipment 

BRadshaw 2-2171 BRadshaw 2-7741 
Talos a 500 , 000 Checkout Equipment W. Guimont W. Collins 

Parish Pressed Steel Lacrosse + Motor Metal Parts E. Kohl 


Div. Dana Corp. 
P. O. Box 1422 
Robeson & Weiser Sts., 
Reading, Pa. 

FRanklin 3-4211 


Parsons, Raiph M. Co. Sentry o Architectural & D. Ogden 
Electronics Div. Engrg. Services 
151 S. De Lacey Ave., 
Pasadena, Calif. 


RYan 1-0461 
Pelton Steel Casting Co. Polaris 7 Castings S. Collier 
Sub. Pacific Alloy Engrg. Corp. 
400 Raleigh Ave., Titan r e - 


El Cajon, Calif. 
Hickory 4-5148 


Penn Fibre & Specialty Co., inc. | Redstone 7 Washers & Gaskets W. Frey 
2030 E. Westmoreland, 
Philadelphia 34, Pa. 


RE 9-4862 
Perkin-Elmer Corp. Weather 7 Special Optics P. O'Gorman 
Engrg. & Optical Div. Satellite 
Main Ave., 
Norwalk, Conn. Jupiter > Alignment Theodolites F 
Victor 7-2422 ROTI Tracking 
Systems 
Permag Corp. Nike System + Magnetics 
214 Taafe Place, 
Brooklyn 5, N. Y. 
MAin 2-0114 
Petroleum Combustion & Engrg.| Rover + Construction of Test 
Los Angeles, Calif. Cells & Tank Farm 
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DOLLAR 
PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 


CONTRACTOR 


ee 
Philco Corp. 
Gov't & Industrial Div. 
4700 Wissahickon Ave. 
Philadelphia 44, Pa. 


Sidewinder + Guidance & Control N. Johnson J. Lagore J. McAllister 
Equip. 


Vien bens Terrier r Fuse S. Spielman . : 
Tartar ry " " ° . 
Talos ‘ " " . : 
Corporal . " ® . * 
Sergeant + d e . - 
Little John r " " , 
Redeye r Guidance & Control bd . x 


Equip. 


Falcon Fuse 


Diamondback 


sneha ED 


Minuteman + Basic Research 


Phillips Petroleum Co. 
Bartlesville, Oklahoma 
BA 6600 


— 


ee ek | a ee es 


Picatinny Arsenal Hawk + Warhead & Accessories 
Dover 8, N. J. 
Pershing + Warhead 
a 
Polarad Electronics Corp. SR-1 + Receiver F. Skwarek K. O'Neil 
33-10 Queens Bivd., 
Long Island City, N. Y. Vanguard + Ground Handling . . 
EXeter 2-4500 Equip. 


LaCrosse Calibration Equip. 


Matador 


Switch Tester 


Mace 


Atlas 


Beacon Test 


Nike-Zeus Automatic Signal e ; 
Generator 


Potter Aeronautical Corp. 
Route 22, 
Union, New Jersey 
MUrdock 6-3010 


Atlas + Flowmeters H. Carlson 


re 


Atlas . Ground Control C. Wasserman 


Potter Instrument Co. 
Sunnyside Bivd., 
Plainview, N. Y. 

OVerbrook 1-3200 


Azuza + Paper Tape Transports 


ae 


Mannea . Second Stage Engine E. Champion 
Satellite 


Pratt & Whitney Aircraft 
Div. United Aircraft Corp. 
400 Main St., 


East Hartford 8, Conn. Snark a Powerplant : 
JAckson 8-4811 ’ 
WS-131B ’ ‘ 
Hound Dog + ” 
NS lL ee eu mmanear 
Precision Sheet Metal Inc. Atlas ‘ Precision Components 
5235 W. 104th St., 
Los Angeles 45, Calif. Thor . ’ 
ORchard 4-7610 
Titan + ° 


Pressed Steel Tank Co. 
1445 South 66th St., 
Milwaukee 14, Wis. 

GR 6-0500 


Rocket Cases & 
Cones 


Prewitt Aircraft Co. 
Holly & Madison Ave., 
Clifton Heights, Pa. 
MAdison 6-6500 


+ Missile Plastic H. Bishop M. Larson E. Davis 
Battery Case F. Duer 


Puget Sound Naval Shipyard 
Bremerton, Wash. 


Tartar + Launchers 


Pulse Engineering, Inc. 
Santa Clara, Calif. 
CH 8-6040 


+ 900 , 000 Telemetering, J. brwin S. Fultz R. Peterson 
Guidance & 
Checkout Equip. 


R 


Radiaphone Co., Inc. Atlas + Data Acquisition & H. Adams 
600 E. Evergreen St., Recording 
Monrovia, Calif. . 
ELliott 8-2585 Snark * Radar & Ground 
Control 


Explorer IV ¢ Ground Receiver 
Components 


— 


Radiation Laboratory Rover + Study 
University of California ; 
Livermore, Calif. Pluto J Direction 


i 
_— 
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DOLLAR 
CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 


————————— | 


Radio Corp. of America Jupiter Airborne Systems Dept. Instrumentation 
30 Rockefeller Plaza, Front & Cooper Sts., 
New York 20, N. Y. Camden 2, N. J. 
COlumbus 5-5900 WOodlawn 3-8000 
Talos L ° Complete System 
Terrier | Development 
Rascal ® Guidance Compon'ts 
Thor e Ground Checkout 
Equip. 
Wizard | & Il ° Guidance & Computer 
Atlas ° Instrumentation 
Little John Moorestown Div. Study & Evaluation 
Marne Hwy. & Borton 
Landing 
Moorestown, N. J. 
Nike-Zeus ° 
Dyna-Soar ® Radar Development 


Weather Satellite Astro-Electronics Products 


Div. 
Princeton, N. J. 


a 


nn  ———————————————————————————— 


WA 1-8000 
Raway Bearing Co. + 25,000 Bearings A. Baskin R. Yarmush 
4 Forsyth St., 
New York 2, N. Y. 

WA 5-8150 
eee, a ae 
Raybestos-Manhattan Inc. Vanguard ‘ Material for Nose 

Passaic, N. J. Cone 
GRegory 3-2000 
2, 
Raymond De-icer & Engrg. Co.| Hawk r Reflector Dish A. Cohen 
5300 Pacific Bivd., 
Huntington Park, Calif. 
LUdiow 2-5378 
Raytheon Mfg. Co. Hawk Missile Systems HQ Div. Guidance B. Brace 
190 Willow St., 50 Winter St., 
Waltham 54, Mass. Waltham, Mass. 
TWinbrook 3-5860 TWinbrook 4-0910 
Tartar ° Radar . 
WS-126A e Design & Develop- “ 
ment 
Sparrow Ii! Naval Industrial Reserve Guidance 
Aircraft Plant 
Vance Tank Rd., 
Bristol, Tenn. 
SOuth 4000 
Wizard Box 500 
Wayland, Mass. 
EL mwood 8-2721 
—_—_— EE ——EEE nn Ene 
Reaction Motors Jupiter * Propulsion Sys. E. DeRome 
Div. Thiokol Chem. Corp. Components 
Ford Road, 
Denville, N. J. Portable Rocket . Development ? 
ROckaway 9-2323 
Corvus ’ Propulsion . 
Guardian Hunter-Bristol Div. Liquid Rockets 
Bristol, Pa. 
Windsop 6-9150 
: Sparrow 111 ® " 
Atlas ° Fueling System 
Titan ° Powerplant 
Reeves Instrument Corp. Polaris + Star Tracker & Gyros B. Paul 
Roosevelt Field, ; a 
Garden City, N. Y. Terrier | ” nee See 
Ploneer 6-8100 
Atlas J Resolvers - 
Matador Radar & Ground P 
Control 
Titan * + Gyros & Programmer : 
OO Eel 
Remington Rand Univac Nike-Zeus ‘ Computers 
Div. Sperry Rand Corp. 
315 4th Ave., Bomarc Plant ¢1—Univac Park Guidance 
New York 10, N. Y. St. Paul, Minn. 
SPring 7-8000 Midway 8-2451 
Titan ° 
a | 
Republic Aviation Corp. Swallow Guided Missiles Div. Complete System R. Moore 
Conklin St., 223 Jericho Turnpike, 
Farmingdale, L. |., N. Y. Mineola, L. 1., N. Y. 
CHapel 9-1100 Pioneer 2-4013 
8D-3 * " " 
Wagtail -s Guidance . 
Bullpup . 9 % 
Terrapin . Airframe ° 
Atlas ¥ Nose Cone Units : 
Thor . . a 


Magnetic Engine Research & Develop- ° 


ment 


a 
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DOLLAR 


PROJECT PLANT VALUE PRODUCTS * ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 


CONTRACTOR 


Resdel Engineering Corp. 


Radar A enter . Si 5 L 
330 S. Fair Oaks Ave., + a ugm A. Siegmeth C. Sardou J. Moran 
‘asadena, Calif. UHF G id Equip. . as . 
SYcamore 5-5197 : roe tens 
+ S-Band Beacons y « a 
+ UHF Transponders 8 ® ® 
——————E————— 
Research Welding & Engrg. Co. Corporal 7 Fuel & Oxidizer E. Buxton 
18201 S. Santa Fe Ave., Tanks 
Compton, Calif. 
NEvada 6-9761 
SE 
Resistofiex Corp. See Product . Teflon Hose Ass’ys. |. Press C. Frederickson R. Atkins 
Roseland, N. J. for: Polaris, Jupiter, 
CApital 6-7700 Redstone, Thor, 
Atias, Sergeant, 
Nike Hercules, Talos, 
Hawk, Terrier, 
Snark, Matador, 
Corvus, Regulus, 
Bullpup, Rascal, 
Petrel, Bomarc, 
LaCrosse, Dart, 
Titan 
Rex, J. W. Co. Polaris . Engine Chambers _‘T.. Ferguson J. Weisser J. King 
8th & Franconia Sts., & Nozzles 
Lansdale, Pa. 
ULysses 5-1131 Minuteman ¢ : 
Pershing + Engine Case 
Snark 7 Nozzles 
Bomarc + Heads 
Reynolds Metals Co. Jupiter-C Missile Plant Complete Shells 
2500 S. 3rd St., P. O. Box 791 
Louisville, Ky. Sheffield, Ala. 
CAlhoun 4731 EVergreen 3-2279 
Jupiter Airframe, Spin 
Launcher 
Redstone Airframe 
Rheem Manufacturing Co. Nike Hercules + Warhead & Fuse R. Lassman 
Aircraft Div. : 
11711 Woodruff Ave., Sparrow Ii + - s 
Downey, Calif. 
TOpaz 1-9711 Atlas + Pressure Vessel 9 
SD-2 . System ® 
Rock Island Arsenal Honest John + Launchers 
Rock Island, Ill. 
Rocketdyne Atlas + Propulsion Sys., T. Dixon R. Clark W. Bailey 
Div. N. Amer. Aviation, inc. Ground Support 
6633 Canoga Ave., 
Canoga Park, Calif. F-1 + 102,000 ,000 Propulsion Sys. is . . 
Diamond 7-5651 R & D for 1.5 
Million-Lb. 
Thrust Engine 
H-1 . Propulsion Sys. for " " ® 
Multi-Engine 
1.5 Million-Lb. 
Thrust Unit 
Jupiter + Propulsion Sys. & bd . . 
Ground Support 
Equip. 
Redstone a Propulsion Sys. ° ° . 
Thor + Propulsion Sys. & s ° ° 
Ground Support 
Equip. 
Jupiter Neosho, Mo. 
Thor . 
Rogers Corp. Bullpup € Guidance P. Anderson S. Baker A. Schillinger 
Mill St., 
Regere, Conn. + Warhead, Telem'trg, R. Berry C. Bergheimer ” 
PRescott 4-9605 Propulsion 
+ " n , " 
Rohm & Haas Co. Atlas , Amberlite Resins 
Research Div. 
Huntsville, Ala. 
JEfterson 6-4411 
Rolle Mfg. Co. Nike System + Antenna Components 
317 Cannon Ave., 
Lansdale, Pa. 
ULysses 5-1171 
OG eee 
Reller Smith, Inc. Terrier 1 & tl + Fire Control System 
Newark, N. J. 
Rosemont Engineering Co. Atlas + Temperature R. Johnson G. Church V. Heath 
4900 W. 78th St., Transducers 
Minneapolis 24, Minn. - “ : 
WA 7-7711 Titan , . 
Jupiter + ” R. Keppel ’ . 


Redstone 
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DOLLAR 


CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢( see contractor's address CONTRACTS 


eC Te rE asain aiicert P che sere he te Fn ER ee ad oe es nn ee | 
Rototest Laboratories, Inc. o 500 000 Environmental Test M. Noorland V. Sandburge . T. Taylor 
2803 Los Flores Bivd. 
Lynwood, Calif. 
NEvada 6-9238 
Royal Industries, Inc. Boar ry Production V. Kail 
1035 Westminster Ave. 
Alhambra, Calif. 
ATiantic 9-5101 
Rucker Co. + Space Radio Antenna H. Zintz 
4700 San Pablo Ave., 
Oakland 8. Calif. 
OLympic 3-522 
Ryan Aeronautical Co. Firebee 2750 W. Lomita Bivd. System W. Hite H. Anderson R. Bartz 
2701 Harbor Drive Torrance, Calif. 
San Diego 12, Calif. DAvenport 6-952 
CYpress 6-6681 
Corporal + Rocket Motors M. Smith 


Ss 


Sancor Corp. Atlas r 185 000 Hydraulic Systems W. Poznik A. Lewis A. Knight 
1661 Franklin Ave., 
El Segundo, Calif. Thor r 25,000 ° : . 
ORegon 8-5069 
Nike ’ 660 000 . . ss : 
Polaris + ° ° ~ Ms 

Sanders Associates Inc. Wizard © Antenna System C. Goldthwaite 
95-137 Canal St., 

Nashua, N. H. Eagle Guidance 
TUxedo 3-3321 

Sandia Corp. Corporal + Warhead System 

Albuquerque, N. M. Control 
Honest John + ® 
Little John ’ J a 
La Crosse + » 
Regulus | & I + Warhead & Fuse 
Talos + Fuse, Warhead 

System Control 

Tartar + " 
Terrier + " 
Atlas 7 Fuse 
Thor ry " 
Titan + Warhead 

Scaife Co. Hawk 7 Motor Case C. Johnson 
Oakmont, Pa. 

Security Parachute Co. + 916 ,000 Recovery Parachutes J. Maggi 
295 W. 141st Ave., 

San Leandro, Calif. J 1,210,000 Thermal Blankets 
Elgin 7-4730 ” 
* 35,000 Misc. 

Servomechanisms Inc. Jupiter Mechatrol Div. Synchronous Motors H. Gordy 
12500 Aviation Bivd., 
Hawthorne, Calif. Polaris 1200 Prospect Ave., " F 

ORegon 8-7841 
Atlas Westbury, L. 1., N. Y. ° 
Titan EDgewood 3-6000 ° ? 
Thor Magnetics Div. Transformers, 
1000 W. El Segundo Bivd., Reactors, Chokes 
Hawthorne, Calif. & Coils 


ORegon 8-7841 


Sesco Mfg. Co., Inc. Atlas + Spray Equipment S. Slaymaker W. Kellum 
Bridgeport, Pa. 
BRoadway 9-4350 Sparrow 7 Ceramic & Metallic 
Coatings 
ee eee 
Shur-Loc Corp. , 750 000 Fasteners D. Kreider W. Masony W. Livingstone 


879 South East St., 
Anaheim, Calif. 
PRospect 4-2773 


Skinner Precision Products , 20,000 Pins & Bolts R. Thompson B. Skinner B. Skinner 
P. O. Box 817 
Dunedin, Florida 
81-5311 
it eee 
Skydyne Inc. Hawk ty Crystal Diode W. McCallum 


River Rd., 
Port Jervis, N. Y. 
FErndale 2-1810 


Smith, A. O. Corp. Titan t 
Meter Div. 
5715 Smithway St., 
Los Angeles, Calif. 
RA 3-3361 


Fueling Equipment 


EEE eee 
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DOLLAR 
CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 
ee 
Solar Aircraft Co. Mi . 
2200 Pacific Hwy., inuteman ' a & L. Roth D. McGrath W. Vaughn 
San Diego 12, Calif. 
BElmont 3-8241 Atlas 6 Thrust Chambers, . : . 
Bulkheads 


Polaris + Tanks ” ° . 
Bomarc ¢ ° ° ° , 
Arcas + Rocket Motors . . i 
Falcon + Airframe ° ° “ 
Jupiter + Pressure Vessels ‘ ° “4 
La Crosse + Nose Cone, Cannisters . ° E 
Titan + Bellows a ° 
Falcon 1901 Bell Ave. Airframe R. Zwack B. Willsey J. Stone 


Des Moines 5, lowa 
ATlantic 8-6521 
en 
Space Corp. Bomarc + Flight Simulator 
P. O. Box 5175 
Dallas 22, Texas 


TI 1-4924 
a re 
Space Technology Labs. Inc. Atlas ? Technical Assistance F. Brown 
5730 Arbor Vitae St., OS 5-4561 
Los Angeles 45, Calif. 
ORegon 8-0311 Bull Goose r Electronics " 
Green Quail > ° 
Thor + System . 
Titan 7 , ® 
Minuteman * Recon. System " 
Management 
Spectrol Electronics Corp. 7 120,000 Potentiometers R. Ferrari C. Zimmer H. Fedora 
1704 S. Del Mar Ave., 
San Gabriel, Calif. + 95,000 Precision B. Swirsky e ° 
ATiantic 7-9761 Mechanisms 
40 ,000 Transidyne P. Trautmann ® ® 
Spencer Safford Honest John ‘ 1,044 ,500 Ground Support V. Johnson F. Self L. Pennington 
Loadcraft, Inc. 
P. O. Box 548 
Augusta, Kan. 
1082 
Sperry Farragut Co. Jupiter e Guidance & Control 
Div. Sperry Rand 
Bristol, Tenn. 
SOuth 5100 
Sperry Gyroscope Co. Sparrow | + Guidance Air Equip. Div. 
Div. Sperry Rand Corp. F. Baron 
Great Neck, L. I., N. Y. 
Fleldstone 7-3600 Terrier . Guidance Radar ° 
Talos ‘ " Marine Div 
L. Wischer 
Jupiter 7 Guidance & Control id 
Polaris 7 Test Launchers Air Arm Div 
& Guidance W. Batten 
Regulus | + Guidance ® 
Sergeant Sperry Utah Engrg. Lab. Airframe Surface Arm Div. 
79 S. Main St., C. Brown 
Salt Lake City, Utah Fleldstone 7-3600 
Tartar . Radar . 
XQ-4A ™ Command Guidance 
Standard Coil Products Co., Inc.| Snark + Radar & Ground M. MeGuekin 
P. O. Box 198 Control 
Spring St., 
North Dighton, Mass. 
VAndyke 4-8641 
Standard Oil of Indiana Falcon ¢ Solid Fuel for A.P.U. 
910 S. Michigan Ave., 
Chicago 80, Ill. Minuteman + Research 
HArrison 7-9200 
Stavid Engineering Inc. Regulus | + Guidance J. Tehorni 
Route 22 
Plainfield, N. J. 
Sterling Precision Corp. Jupiter 17 Matinecock Ave. 700 , 000 Guidance Check-out 
103 Park Ave. Port Washington, N. Y. 
New York, N. Y. PO 7-7200 
Mirray Hil 6-4088 USNMTC ' 25,000 Tracking & 
Telemetering 
Thor 229 Binney St., 200 , 000 Guidance Checkout 
Cambridge 42, Mass. Equip. 
UNiversity 4-8130 
Polaris 7 100 ,000 e 
Atlas " 60,000 ” 


ve) 
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DOLLAR 


CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 
re lt etc nd tec ds 
Stewart & Stevenson Services | jupiter ry 200,000 Ground Power Units A. Jonos C. Ward P. Purcoll 
Houston 1, Texas 
CApitol 5-5341 Nike e 6, 200, 000 . ¥ : 3 
Terrier r 350 000 ® . re . 
_ 
Stromberg-Carison Atlas Electronics Div. 1,300 0000 Checkout Equip. 
Div. Gen. Dynamics Corp. 1400 N. Goodman St., 
100 Carison Road Rochester 3, N. Y 
Rochester 3, N. Y 28000 
HUbbard 2-2200 —— 
Nike-Zeus id 389 , 000 Test Equip. 
<< llllLLL 
Summers Gyroscope Co. LaCrosse ry Gyros M. Dustin 
2328 Broadway, 
Santa Monica, Calif. Green Quail r Guidance » 
SS eS Te a a Se ee eT 
Sun Electric Corp. Titan ry Test & Support Equip. R. Kane 
Aeronautical Division 
Harlem & Avondale Aves., 
Chicago 31, I. 
NEwcastle 1-6000 
ee 
Sundstrand Aviation H ic Mete: -B 
Div. Sundstrand Machine wean . ee =e 
Tool 
2421 11th St. 
Reckford, tl. 
ROckford 8-6811 
a 
ee Atlas + Aux. Power Subsys. W. Hammond 
Denver 21, Colorado 
HA 9-1561 
stl LLL 
Superior Valve & Fittings Co. Thor + Valves 


Pittsburgh, Pa. 


Sylvania Electric Products 
1740 Broadway 
New York 19, N. Y. 
JUdson 6-2424 


Symoington Wayne Corp. 
Salisbury, Md. 


mm 


See Product 


Semiconductor Div. 
100 Syivan Road 
Woburn, Mass. 

WOburn 2-3500 


Microwave Diodes *" J. Thomas 


for: Atlas, Corporal, 
Dart, Hawk, Honest 
John, Jupiter, 
LaCrosse, 

Matador, Polaris. 
Rascal, Redstone, 
Regulus, Snark, 
Sparrow, Talos, 
Tartar, Terrier, 


Titan, Nike 
Polaris ° Transistors 
See Product Sylvania Lighting Products Transformers for : 
Coil, Transformer Plant Bomarc, Faicon, 
Ipswich, Mass. Hawk, Matador, 
IPswich 260 Sparrow, Talos, Nike 
Sidewinder ° Missile Head 
Plato Sylvania Electronic Systems Weapon System 


See Product 


See Product 


See Product 


Vanguard 


Missile Systems Lab. 
100 First Ave., 
Waltham, Mass. 
TWinbrook 3-9200 
Sylvania Electronic Tubes 
Emporium, Penna. 
EMporium 301 


Special Tube Operations 
500 Evelyn Ave., 
Mountain View, Calif. 

YOrkshire 7-6981 


Parts Div. 
Warren, Penna. 
Warren 3220 


Receiving Tubes for: 
Bomarc, Falcon, 
Genie, Matador, 
Redstone, Regulus, 
Sidewinder, Snark, 
Tartar, Terrier, Thor 


Magnetrons for: 
Bomarc, LaCrosse, 
Rascal, Sparrow 


Transmitters for: 
LaCrosse, Matador, 
Nike-Ajax, Rascal, 
Regulus, Sparrow 


Special Wire 


Nike-Hercules 


‘ 


Hydraulic Launching 
Equipment 


+ 


Taveo Ltd Discoverer , Pressure Vessel 
Santa Monica, Calif. Polaris + Pneumatic Subsystem 
Telecomputing Corp. Bullpup Whittaker Gyro Division 489.000 Gyros J. Noodeboom V. Underwood 
915 N. Citrus Ave., 16217 Lindbergh St., 
Los Angeles 38, Calif. Van Nuys, Calif. 
HOllywood 4-3171 ST 3-1950 
Bomarc ° 738 ,000 . K. White R. Niday ° 
Nike-Hercules . 1,788,000 ” bel " ° 
Nike-Ajax ° 515,000 e ® . ’ 
Engineering Services Div. 2,817,000 Data Processing H. Bean L. Bass D. Piroli 
12838 Saicoy St., 
No. Hollywood, Calif. 
ST 7-8181 
eee 
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DOLLAR 


PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 


‘ 45,000 Power Supplies H. Roe 


CONTRACTOR 


Telcor, Inc. 
Box 186 
Elyria, Ohio 

EA 2-8623 


Temco Aircraft Corp. 
P. O. Box 6191 
Dallas 22, Texas 
BRoadway 6-7111 


Wings & Elevows 


Development 


Texas Instruments, Inc. 
6000 Lemmon Ave., 
Dallas, Texas 

Fleetwood 7-5411 


Sarah 


> 


Guidance Compon'ts F. Wodrich 


Thiokol Chemical Corp. 
780 N. Clinton Ave., 
Trenton 7, N. J. 

EXport 6-4001 


Hawk Redstone Division Fueling Equip. F. Quinn 
Huntsville, Ala. 
JEfferson 6-4411 


Lacrosse 9 Powerplant . 


Nike Zeus ° 


Propulsion : 
Pershing " ” . 


Terrapin e Powerplant ° 


Falcon " " = 


Honest John 


Longhorn Division 
Marshall, Texas 
WEbster 5-5211 


Spin Rocket 


Nike-Hercules ® Powerplant 


Sergeant Utah Division 3 


Brigham City, Utah 
983 


Matador Booster 


Minuteman 


Ist & 2nd Stage 
Engine 


Polaris Elkton Div. 
Elkton, Md. 


ELkton 2375 


Second Stage Motor 


Subroc Propulsion—R & D 


Thompson Ramo Woolridge Inc. 
23555 Euclid Ave., 

Euclid (Cleveland 17) Ohio 
!Vanhoe 1-7500 


Pershing Tapco Group Transporter-Erector- 
¢ Launcher 


Terrier | & Il ° Launcher Compon'ts 


Bomarc ° Missile Shelter 


Hound Dog ® Pumps, Aux. Power 


Atlas Products Co. Systems Engineering 
P. O. Box 90067 
Airport Station 
Los Angeles 45, Calif. 

OSborne 5-4601 


Minuteman ° , 


Thor a . 


Titan ° ’ 


Sentry ® . 


Sergeant 9 Data Reduction Sys. 
Terrier | & I! 


Roanoke Facility 
Roanoke, Va. 


Aux. Power 


Bomarc * 


Dyna-Soar Guidance 


Green Quail Aux. Power Units 


Titanium Fabricators, Inc. 
3906 Cohasset St., 
Burbank, Calif. 


Atlas Pressure Vessels 


Trailmobile Inc. 
31st & Robson Sts., 
Cincinnati 9, Ohio 
REdwood 1-2323 


Matador 


Handling & Service 
Equip. 


W. French 


Trans-Sonics Inc. 
P. O. Box 328 
Lexington 73, Mass. 

BRowning 2-1000 


Atlas Transducers R. Maeder 


Thor ry . . 


Titan ‘ i ss 


Tranter Mfg. Inc. 
735 Hazel, 
Lansing, Mich. 
IV 4-4531 


Sparrow 


Warhead Nolan 
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DOLLAR 
CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 


¢‘see contractor's address CONTRACTS 


a 
Union Switch & Signal 
Div. Westinghouse Air 
Brake 
Braddock Ave., 
Pittsburgh 18, Pa. 
CHurchill 2-5000 


Se 


Vanguard + Relays R. Hornback 


Matador Launchers 


wey ly say Thor r Fuel System Components A. Kearl M. Lilleberg 
a ace 
Seattle 5, Wash. Bomarc ry Amplifiers & E. Balyeat 7 


LAkeview 5-9200 Switching Devices 


Titan + Electrical Sys. ” " 
Accessories 
LS LL 
United Electrodynamics Atlas ’ 
Diy. United Geophysical Titan 1,000,000  Telemetering Sys. J. Stimson E. Rothenberger E. Lemke 
Corp. Thor 
1200 S. Marengo Ave., Jupiter 
Pasadena, Calif. ew 
ty Titan ¢ 150,000 Telemetering Comps. N. Lapasinski , . 
Thor + 25,000 " L. Edelson ® 8 
Pioneer + 15,000 ° A. Fisher ad ° 
Sergeant + 225,000 Telemetering Sys. R. Maxson ® ® 
Corporal 240 ,000 Ground Support C. Miller ° e 
& Telemetry 
Volscan + 50 ,000 Switches T. Winston ° ag 
Drones + 70,000 Telemetering Lapasinski . . 
Snowball 7 385 ,000 Study C. Wolfe ° e 
Universal Dynamics Corp. Nike-Hercules 7 50 000 Dehumidifiers D. Watson C. Grinnell K. Burns 
1441 N. 19th St., 
P. O. Box 9814 + 18,000 Ground Support , . ® 
Arlington 9, Va. 
JAckson 5-4541 
U. S. Chemical Milling Corp. Thor a Structures J. Bates 
1700 Rosecrans Ave., 
Manhattan Beach, Calif. 
ORegcn 8-4041 
U. S. Pipe & Foundry Co. LaCrosse ry Nozzle 
Steel & Tubes Division 
Burlingten, N. J. 
DUdley 6-1850 
U. S. Steel Corporation Honest John ‘ 
525 William Penn Place 
Pittsburgh 30, Pa. Bullpup J 
EXpress 1-2345 
Polaris . Test Apparatus 
Talos + 
Atlas ‘ Structures 
Nike-Hercules Consolidated Western Launchers M. Klick L. Cline H. Abramson 
Los Angeles, Calif. 
RAymend 3-7711 
st snr tO ee 
Universal Match Corp. ASROC + Components J. Darrow 
Armament Division 
400 Paul Ave. Terrier 11 + Launching Equip. " 
St. Louis 21, Mo. 
JAckson 1-2260 
Varian Associates Tatar Power Tubes H. Shutts 
611 Hansen Way 
Palo Alto, Calif. 
DAvenport 5-5631 
Vargo Mfg. Co., Inc. Atlas 7 Ground Power B. Riggs 
2201 Watnut St., 
Garland, Texas Thor ] ‘. 
BRoadway 6-6141 
Titan + . 
Vectron Inc. Falcon 7 Frequency Converter M. Granville 
1566 Trapelo Rd. 
Waltham 54, Mass. 
TWinbrook 3-8700 
SS . 
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CONTRACTOR DOLLAR 


PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 
a Oe ee 
Vickers Inc. ; ; ; 
Div. Sperry Rand Polaris Machine & Ordnance Dept. Hydraulic Pumps H. Carberry 


Machine Hydraulics Div. 
172 E. Aurora St., 
Waterbury 20, Conn. 


Detroit 32, Mich. 
Liberty 9-1122 


PLaza 6-3681 
Atlas ® . : 
Hound Dog ® . 
Thor " Pumps, Valves, , 
Ground Handling 
& Launch Equip. 
————— 
Vinson Mfg. Co., Inc. Helium Checkout 
8044 Woodly Ave., . putea 
Van Nuys, Calif. 


STanley 3-2576 


nN 
Visioneering Co. Nike- me 
Div. Curtis Mfg. Co. ike-System o Undercarriage 
1800 E. 27th St., 
Cleveland, Ohio 


~ _ LL KK 
Vitro Corp. of America Polaris Vitro Laboratories Systems Engineering 
261 Madison Ave., 14000 Georgia Ave., 
New York 16, N. Y. Silver Spring, Md. 
MUrray Hill 2-5700 WH 2-7200 
Tartar 4 : 
Mark 39 8 Development 
Talos e Systems Engineering 
Terrier ° 


Component Integration 


Waldrip Engineering Co. Polaris ) Ground Support Equip. 
11810 Center St., 
Hollydale, Calif. Atlas * Flame Deflectors 


Waste King Corp. 
Technical Products Div. Jupiter + 
4600 S. Pacific Bivd., 

Los Angeles 58, Calif. 


Heat Exchangers, 
Valves, Pumps, 


Chambers, Controls 
LUdiow 3-4721 
Pershing + Gyro Stabilizer System 
Atlas + Same as Jupiter 
Thor r " 
ES i dee EEO 
Wayne Pump Co. Nike-Ajax Launcher V. Pontius 
Fort Wayne, Ind. - —— 
EAstbrook 4664 Nike-Hercules + . 
ee) ee See ee ae 
Weatherhead Co. Atlas Aviation & Missiles Group Special Fittings & L. Courtot J. Kushan J. Wolcott 
300 E. 131st St., Western Div. Teflon Hose 
Cleveland, Ohio 1736 Standard Ave., 
Glendale, Calif. 
Bomarc " ° * . . 
Thor Special Products Division Fittings & Valves ’ . : 
Jupiter + J d ‘ ' 
Nike-Ajax Y 8 ® e ° 
Nike-Hercules id " od ° 
Redstone + " " . 
Polaris + ” " . 7 
Sparrow tl! + ® ° 7 " 
nee ES 
Western Electric Co. Inc. Nike-Ajax Bell Telephone Labs. Guidance 
195 Broadway, 463 West St., 
New York 5, N. Y. New York 14, N. Y. 
WOrth 4-2100 CHelsea 3-1000 
Nike-Hercules % . 
Nike-Zeus ’ , 
Tartar ° Weapon Control 
Equipment 
Terrier | ° Radar & Surface 
Control 
Terrier I! . Weapon Direction 
Equipment 
Titan . Guidance & Control 
WS-126A ” Design & Development 


C—O 
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DOLLAR 


CONTRACTOR PROJECT PLANT VALUE PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
¢(see contractor's address) CONTRACTS 
Westinghouse Electric Corp. Polaris Sunnyvale Mfg. Division Launching & Handling R. Zemke 
P. O. Box 868 Hendy Ave., Equip. 
Pittsburgh 30, Pa. Sunnyvale, Calif. 
EXpress 1-2800 REgent 6-3411 
Astor Air Arm & Electronics Div. H. Nicholson 
P. O. Box 476 
Friendship International 
Airport 
Baltimore 3, Maryland " 
SOuthfield 1-1000 eS 
Bomarc ad Ground, Guidance, ° 
Radar & Flight 
Control 
Thor © Electronic Power 
Equipment 
Snap ti! Bettis Atomic Power Division Development 
Clairton Site, 
Pittsburgh 30, Pa. 
HO 2-5000 
Whittaker Gyroscope Nike System + Gyro Control System V. Underwood 
Div. Telecomputing Corp. 
16217 Lindbergh St., Bomarc Gyros ’ 
Van Nuys, Calif. 
ST 3-1950 
Wickfield Inc. Jupite ‘ Launcher & Trans- 
1511 Levee St., porter 
Dallas, Texas 
Ri 1-3395 
Willard Storage Battery Co. Falcon * Battery D. Campbell 
246 E. 131 St., 
Cleveland 1, Ohio 
ULster 1-2600 
Worthington Corp. Jupiter + Fueling Equipment hes 
426 Worthington Ave., 4 
Harrison, N. J. Redstone + a as 
Wyman-Gordon Co. Hawk 7 Forgings 
105 Madison St., 
Worcester, Mass. 
PLeasant 6-5111 
Zenith Plastics Bull Goose Airframe Compon'ts G. Pritchard 
1600 W. 135th St., 
P. O. Box 91 
Gardena, Calif. 
FAculty 1-2020 
Zippertubing Co + Hi-Temp Shielding L. Hubbard G. Hassirger 
752 S. San Pedro, 
Los Angeles 14, Calif. 
United States Missile Projects . . . continues trom page 19 
Name Status Service Mission Name Status Service Mission Name Status Service Mission 
Rockaire dis N x SR-1 R&D xX Ww 
Rockoon oO N x SS-10 R&D A SS WAC Corporal dis A x 
Rover R AF x Start R&D AF.N X Waa Tail R&D AF AS 
RP-71 re) A Drone Subroc R&D N US,SS —" R&D N x 
RP-77 re) A Drone Weep SU 
Ryan M-109 T wom the 0 . 
White Lance R&D AF AS 
Talos oO N.A SA Wizard dis AF SA 
S Tartar P N SA oe R&D AF > 
TCBM R&D AF Ss WS-131B R&D AF A 
ry = > Teal 0 N _ Drone WS-132A R&D AF AASA 
+ TORS Terrapin i) N xX 
SD-3 P A Drone : 
Terrier | oO N SA 
SD-4 R&D A Drone : 
Terrier Il R&D N SA 
Sergeant P A ss 
. : Thor 18) AF SS a Se 
Sidewinder oO N.AF AA 
Thor Able R&D AF x 
Solar R&D AF x Triton dis N Ss X-10 dis AF x 
Spaerobee R&D AF x X-17 R&D AF X 
Sparrow | O/dis N AA y XM-15 ; A 
Sparrow II dis N AA XQ-4A R&D AF Drone 
Sparrow III oO N AA Vanguard O/dis N x YQ-1B oO AF Drone 
SPU R&D N UU Viking dis N X Zuni a) N AAAS 
see legend on page 19 
64 Circle 12 on Inquiry Card, page 123-—————> 
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ATTENTION: Aircraft and Missile 
Manufacturers and Designers... for 
Missiles and Drones contact TELERAD 


New High-Sensitivity S-Band Beacons and High Power 
(1000 watt) Multiple-Pulse Decoder Circuitry Beacons 


HIGH POWER, HIGH-SENSITIVITY, S-BAND DECODER TYPE GUIDED MISSILE 
BEACON . .. A reliable beacon of ruggedized construction with decoder cir- 
Cuitry accepting two and three pulse interrogation code groups and rejecting 
unwanted signals. Designed particularly for use with radars using coders such 
as the KY-94/GPA but subject to some modification to meet individual customer 


requirements. 


Model: SRTS-2003CH 

Receiver frequency: 2700-2900 mc 

Image rejection: 50 db minimum 
Triggering sensitivity: 65 dbm minimum 
Code selection: two-pulse or 3 three-pulse 
Transmitter frequency: 2700-2900 mc 
Transmitter pulse width: 0.75+0.25 “sec 
Transmitter repetition rate: 100-1000 pps 
Transmitter peak power: 1000W 


Modulator: rugged thyratron type 
Altitude: to 70,000 ft. 
Size: 612 x 7/2 x 934 (475 cu. in.) 
Weight: 1514 Ibs 

(with heat dissipating case) 
Power supplies available: 

28+ 2 V transistorized converter 


drawing 4 A and requiring no ex- 


ternal heat sink, or 115 V 400 
cycle supply. 


MODEL 19SC “S” BAND BEACON—Small; Lightweight 


RECEIVER 
Frequency range: 2825-2925 MC Sec. 
Stability: +2MC Sec 
Triggering sensitivity: - 40 DBM 
interrogation: 
(a) Single 1 microsecond pulse 
(b) Double 1 microsecond pulses 
spaced 3 microseconds 
Interrogation rate: 100-1500 cycles 
per second 


TRANSMITTER 
Frequency range: 2850-2950 MC Sec. 
Stability: +2 MC Sec 
Transmitted pulse width: 
0.75 + 0.1 microsecond 
Peak power output: 50 watts 
POWER SUPPLY 
Input voltage: 


6.5 + .5 V.D.C. @ 2.5 amperes 


DESIGNERS and MANUFACTURERS 


Output voltage: 150 V.D.C. 


DUPLEXER 
Isolation: 20 DB (Min.) 


ENVIRONMENTAL AND MECHANICAL 
SERVICE CONDITIONS 
Acceleration: 100 G in the longitudinal 
direction, 25 G in other directions 
Shock: 100Gin the longitudinal direction 
and the other mutually perpendicular 
directions 
Vibration: 10 to 55 c.p.s. @ .08 inch 
Temperature: + 32° to +158° F 
Humidity: Up to 100% 
Pressure: 15 Ibs. sq. in. gauge 
Size (Receiver-Transmitter): 
614" L. x 21/2” Diam. 
Weight (Receiver-Transmitter): 2 \bs. 
Size (Power Supply): 5” L. x 24/2” Diam. 
Weight (Power Supply): 2 ibs. 


HIGH-SENSITIVITY S-BAND BEACONS New superhetero- 
dyne S-Band Beacons for guided missile and drone-control 
applications. These receivers feature lightweight, small size, 
excellent reliability, ruggedized construction. 


RECEIVER-TRANSMITTER 

Over-all triggering sensitvity: —65 DBM 

Receiver frequency: 2700-2900 mc 

Receiver frequency stability: «2 megacycles per second 
image rejection: 50 db minimum 

Peak transmitter power output: 100 watts minimum 
Transmitter pulse width: 0.75 microseconds 
Transmitter repetition rate: 200-1,000 pps 
Transmitter stability: +2 megacycles per second 
Transmitter frequency range: 2850 to 2950 mc 
Size: 9° x 514" x 5” 

Weight: 8 Ibs 

POWER SUPPLY 

Input Voltage: 115 volts at 400 cycles 

Input Power: 80 watts 

Size: 7” x 5” x 434” 

Weight: 5¥2 Ibs 

A 28 volt DC supply is available on special order 


NEW HIGH-POWER “S" BAND TRANSMITTER CAVITY 
MODEL STS-42—Small Size; Lightweight 


Frequency range: 2700-2900 MC Vibration: 10-2000 C.P.S.@ 10G 

Peak Power Output: 1 Kw (Min.) Size: 434° L. x 194” W.x 244" H 

Frequency stability: 4 MC Shock: 50 G Weight: 1 Ib 
Temperature range: -—50° Cto +70°C 


Dallas: Southern Industrial Electronics, 429 Exchange Building 
Chicago: Lee Falkenburg, Airborne Sales, 1665 North Milwaukee Avenue 


1440 Broadway, New York 18, N. Y. 


BR yant 9-0892 


Canada: Instronics, Ltd., P.O. Box 51, Stittsville, Ontario 


Call or write Telerad today in connection with your beacon or drone project 
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TELE-FLEX...standard moulded sections, the 
ideal waveguide for use where vibration 
mounts are not practical. 


TELE-TWIST . . . permits quick twisting for = 
immediate field use on “E” and “H” plane = 
bends. 


TELE-FORM .. . the finest pre-formed wave- 
guide for use where extremely tight radii must 
be held. 


Catalog on request. 


HETERODYNE FREQUENCY 
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1440 Broadway, New York 18, N.Y, 
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GUIDED MISSILE BEACONS... 


METER .. . accurate to .01% high sensitivity, proven reliabil- quency meter and calibrated 
frequency measurement 100- ity, available in S and L bands. signal generator, self-contained, 
10,000 mc (TFM-186). immediate delivery (TSG-147D). 
] : : 
e - . 
et f , i 4 , 
OY 24a LB wa MANUFACTURING CORPORATION 


Dallas: Southern industrial Electronics, 429 Exchange Building 
Chicago: Lee Falkenburg, Airborne Sales, 1665 North Milwaukee Avenue 
Canoda: Instronics, Lid., P.O. Box 51, Stittsville, Ontario 
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Telerad products embrace L, S, C, X and K bands. 


DUPLEXERS © MIXERS © ATTENUATORS ¢ FEEDS 

CAVITIES © DIRECTIONAL COUPLERS ¢ LOADS 

FREQUENCY METERS ¢ SIGNAL GENERATORS 

POWER METERS ¢ PHASE SHIFTERS e TUBE MOUNTS 

ROTARY JOINTS © THERMISTOR MOUNTS 

RADAR BEACONS © RADAR TRANSMITTERS 
WAVE GUIDE SWITCHES 
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The airframe and powerplant specifications shown 
in this Aircraft Handbook 1959 were secured, by direct questionnaillm 

from the manufacturers of such equipment in both the U. S. : 

and foreign countries. While some data may not — 
be as complete as desired, this is due in most instances 


to security restrictions. 


We are most grateful for the splendid cooperation of all 
the manufacturers who participated. 


1959 


. . . U.S. AIRCRAFT ENGINES 
Reciprocating Type 

70-73 1959... AIRCRAFT GAS TURBINES 

74-77 1959... U.S. and FOREIGN MILITARY AIRCRAFT 

78-79 1959... U.S. and FOREIGN ROTARY WING AIRCRAFT 

79 INDUSTRY STATISTICS 

Number and Value of Civil Aircraft Shipments. 
Piston Engine Shipments for Civilian Aircraft. 
Unfilled Orders of Aircraft for Civilian Use. 

1959 . . . U.S. and FOREIGN CIVIL AIRCRAFT 


Aircraft and Missiles Manufacturing © March 1959 67 
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AIRCRAFT GAS TURBINES ...1959 


ENGINE | PERFORMANCE COMPRESSOR TURBINE 
TYPE | a pee ot Pe Sean 
aa TAKE-OFF NORMAL MAX. CRUISING 2 ss 
: | ‘ «i : 7 wa es - FE 
4 ~ c ~ 
MAKE $/3 | 2 § 3 s Fr s|\2 
ms AND MODEL &/|¢s b S =x 3 x e165 e| ft © 
3 © 3 > ed E = - a 7 x E 5 S 5 2 S| 
2 (=) a <= i a = 2 = oO 
E < a a S 2 a = = a S € . s 4 Ss s Ss 
| 2/5 ~ F 4 S = 5 $ yon 5 S s a” S < oi; « 
z ~) J 3 - z ° ° z . bed 3s Ss e o Ss o 
: S$izeizgisgiz leis i# l Fle lel sl Elst Flelel Flsliels 
3 e-lailejé = eileié « elilFeilié 4 es j/&leljzi;é&lal2ia 
| | | | | } | } 
UNITED STATES | eae | bigs i & me 
1 | Allison J-33-A-18-A TJ |S | 5100) N | 12130 1.17!) 3900; N | 11250 | 1.12! N N | Ce | Du | 4.35 | In 
2 J-33-A-41 TJ S$ | 5200 ~N | 12150 | 1.17! N 4275 | N | 11500 | 1.141. N | Ce | Du | 4.35) In | 
3 J-71-A-2,T) |S 10000 N N N N/A 
4 T-56-A-1 TP |S | 726 3460 13820 .549° 702 3094 13820 .559 702 3094 13820, .559°P | A | 14 | 9.25|Do | 4 | FT 
5 501-D-13, TP S$ | 726 3460 13820/ .549 702 3094 13820  .569 145 | 1820 13820) .469 P |A | 14 | 9.46 Do | 4 | FT 
b T-56-A-7, TP |S | 740 3755 13820 539 718 | 3443 13820, .549 718 3443 | 13820| .549/P | A | 14 | 9.64 Do | 4 | FT 
7 T-56-A-8 TP S | 740 3755 13820 .53% 718 3443 13820, .54° 718 3443 13820, 49, PA 14 9.64 Do | 4 FT 
4 T-56-A-9 TP | S 726 3460 13820 549) 702 3094 13820| .55° 702 3094 13820| .559°P | A | 14 9.25 Do | 4 FT 
4 T-56-A-10W TP | S 750 4200'° 13820 718 3443 | 13820 | .549, 718 | 3443 13820| 549 P (A | 14 | 9.64/Do | 4 FT 
10 Boeing 500-10 TJ 248 «ON 1.12!| 235 N 1.12! | N seal N |Ce | 1 |4.25/in | 1 | Ww 
i 502-106 TP |S 270 | 3200 1.00 240 | 3200 | 1.05 Per ead P |Go | 1 | 4.25 in | 2 Ww 
12 502-10-F TP |S 300 3200 1.00 300 | 3200 .95 1P |Ce | 1 |4.47;/In | 2 | Ww 
13 602-118, AS |S | 1.00 206*| 3200 1.00|......]......|...... /Ce | 1 | 4.25) In | 2 > Ww 
14 520-2} TP | S 350 6200 .72 350 | 6000 | .76 1P |Ce | 1/|7.00\/in | 2 |w 
15 Continental XT-51-T-3 (Art 11) | TP | S 425 | 34800 ©. 982 SpG| Ce | 1 | 3.95|/ in | 2 | In 
16 5-69-T-9 TJ 920| N | 22700 1.13! 725| N | 21000 | 1.06 (N | Ge | 1 4.00 in | 1 FT 
17 5-69-T-19-B TJ 1060 N 21700 1.27, 860) N | 20500 1.25 N N |Ce | 1 |3.80/in | 1 | FT 
18 ..141) Ac 1914 | 34500 2.873 tok GS Ce}| 1 | 4.00/ in | 2 | In 
19 215 (Artouste Il), TP 590 6000 .74! 490 oe eee eee 7 ee ae ee 
20 320 (Palas) TJ | 350 N | 34000 1.18'| 290| N | 31500 1.10 | N IN |Ce | 1 | 3.90) In | 1 | In 
21 324 (Arbizon)| TJ | 550 N | 34500 1.12!| 435 | N | 32500 | 1.08! Bees (N |Ge | 2 5.00/ In | 2 | In 
22 5-69-T-25 TJ | 1025 N | 21730 | 1.141, 880 N | 20700 | 1.12! aes 1N |Ce | 1 | 3.80]... FT 
23 5-69-T-29 TJ 1700 N | 22000 | 1.10") 1375 | N | 20790 | 1.09! | N |N |G-A} 2 | 5.50 
24 Fairchild J-44-R-3 TJ |S | 1000 N | 15780 1.55'| 900 N | 15100 1.60! | N |N |MF| 1 (2.70; in | 1 |W 
25 J-44-R-20-B TJ |S | 1000 N | 15780 1.55! 1000| N | 15780 | 1.55! | N |N |MF| 1 | 2.70\ In | 1 |W 
26 J-44-R-26 TJ 1100 N | 16570 | 1.35" 1100 | N= | 16570 | 1.35! N N | MF/ 1 | 3.40) In 
27 J-83-R-3, TJ |S | 20005 N N N | eo te 
28 General Electric 579 TJ 15000 -N 15000 | N 15000 N | a N |A /|17 12.00 FT 
29 393 TJ N N N | N 
30 CJ-805 TJ | 10000 | ~N 10000 | N 10000 N |... |W | A. | 17 |13.00 | FT 
31 Lycoming LTC1B-2 ST | 102 860'!| 6680 .73 96 | 770| 6610| .76 Lcccostee sat Te | Oo pee es | ole 
32 LTCIF-1 TP | | 113 960 1700| .65 100, 825 1700, .67 P j|ac| 6 |6.00|FT | 2 | FT 
33 LTCIK-1| ST || 113. 960!1| 6610 .66 | 100 825 6610 | .68 | Bea |f P j|ac| 6 |6.00\ FT | 2 | FT 
34 LTC4A-1| TP | 190 1600 1320 .64 | 168 | 1325 1230) .68 ape P |ac| 8 6.30, FT | 3. FT 
35 LTC4B-2) ST 211 1850! 6720 | .64 | 194 | 1650 | 6380 | .66 P jac] 8 |6.30|/FT | 3 | FT 
36 Pratt & Whitney JST3C-2} TJ |S (13750 N | -95!| 9500 | -N | .77! 550 | N 7 N | A | 16 13.00 FT 
37 JT3C-6 TJ |S (13000 N 90! 9500 | N | .77!| 8100 | N 7 N | A | 16 (13.00 FT 
38 JT3C-7, TJ |S (12000 N 79! 10000 | N | .77!| 8500 | N 77) N | A | 16 (13.00 FT 
39 JT3C-21 T)_ | S (16900 N | 2.30!| 9150 | N | -62") 6280) N |... | .822.N | A | 16 13.00 | FT 
40 JT3D-1 TuF| S (16000 N 61! 13000 -N | .60! 11500 | N 59')N [A | 15 FT 
41 JT7H, TJ |S | 7250 N 1.141, 5600 -N 1.12! 3750 | N 1.141) N | Ce | 1 | 4.00 | In 
42 JT12A-1, TJ |S | 2900 N 93! 2400 | N 90! 2160 N | 88)N [A | 9 FT | 
43 STI2A°S TH |S | 2900 N 93! 2400 | N 90! 2140 N | IN [A | 9 FT 
44 JT12A-20 TS |S | 3900 N 2.30! 2350 | N 93! 2110 NL | .s20N |A | 9 FT fries 
45 PT2G-4 TP |S | 1250 5500 | 1000 | .63'| 1125 4750| 977, .66'| 1000 3800, 955, .70') P | A | 13 | 6.70 FT 
46 PT2G-6 TP |S | 1375 6950 | 1000 | .55'| 1250 5150, 977| .63'| 1125 | 4120, 955| .67) P | A | 13 | 6.70 | FT =e 
47 Westinghouse. J-34-WE-36| TJ | 3400 «iN N | N | N UA Ba | 
48 J-34-WE-46 TJ | 3400 ON | N N | ewes a Ba 
49 J-54-WE-2 TJ 6000 oN N | i; nN | aa N IA 
50 XJ-81) TJ | 1740 «ON N | | @ ff N UA 
51 | Wright J65-W-5 TJ |S | 7220 N | 8300 .92!| 6400| N | 8000 Se N |A | 13 FT | 2 | FT 
52 J65-W-7, TJ |S | 7800 N | 8300  .91'| 6870| N | 8000 .88! N In |aA | 13 | FT 
53 J65-W-16| TJ | S N | 8300 .92'| 6780| N | 8030| .90! | N nda Te pee! pe Soom 
nace: J65-W-18 TJ |S (10500, N | 2.20!| 6470, N | 8030) .92! a RE. tes IN |A | 13 = 
| } | | 
CANADA | wa | | | 
55 | Iroquois... pias esas TJ 200005) N ....... Mh Bas: et ase eae ee ae Pete re 
| | | | | 
FRANCE | = | | | 
56 Dassault MD-30 TJ | 1643 | N | 13400 | 1.09 | iE eee ...---| 1400] N | 12700) 1.09) N |A | 7 |3.5 | Do | 1 | FT 
57 MD-30-R) TJ 2204 =N | 13400 | 2.40 | 2 ose N N A | ee 
58 R-7 TJ 3700 | N | 11800 | 1.09 | N | | 2650| N | 11200/1.09/N |A | 7 |4.0 Ta | 1 | FT 
59 Hispano-Suiza HS-Nene 105 TJ 5100 | N | 12500 | 1.00 | 4620, N | 12200 4050 N | 11800|.....|N | Ge ar? a 
60 HS-Tay 250| TJ 6280 N | 11000 | 1.06 N N | ....1N | Co 4.25| FT | 1 | 
61 HS-Verdon 350, TJ | 7700 N | 11100 | 1.10") 6834 =N | 10800 | 6172, N | 10500|.....|N | Ce |4.95| FT | 1 | 
62 HS-R-800| TJ | 2645 ON i. N N | Sees | ey ga eee fr} 1 | 
63 HS-R-804) TJ | 3306 | N | 12000 | 1.08! 7000) N 1.07!) 2645 | N | 11250 In ja | 7 i 4 
64 S.N.E.C.M.A.. Atar E-5) TJ | 7725 N | 8400 1.05 | 2970) N | 8225 | 1.02|6175| N | 8050/1.01 N |A | 8 | 4.80 is 
65 Atar G-2, G-3) TJ 9700 N | 8400 2.05 | 8600 N | 8400 | 1.60 | 5950| N | 8050/1.07;N |A | 8 | 4.80 1 
66 Atar 8| TJ 9700, N | 8400 .98 | 8820| N | 8300| .95|7775| N | 8150; .93/N |A | 9 | 5.20 © Voces 
67 Atar 9 TJ 13250 | N | 8400 | 2.07 11900 N | 8400 | 1.69| 7500| N | 8150, .97,/N |A | 9 | 5.20 2 | 
68 | Turbomeca Palas) TJ 352 | N | 34000 1.17! 285 N 1.13! N Fk N | Ce | 1 | 3.95 1 
69 Arbizon TJ | 552) N | 34000) .90| 440 N 91! N N | 5.50 2 
70 Marbore I! TJ 880 | N | 22600 1.15! 710, N | 1.091 120, N | N |Ce | 1 | 3.85| 1 
71 Gourdon| TJ 1545 | N | 21500 1.00 | 1270, N 99! 1140) N | 99!) N | | 5.00 | 2 
72 Gabizo| TJ 2400 | N | 17500 1.04 | 2000 | N 1.00! N Days PEE Re Bidve 
73 Artouste I1| ST | | 396 33000 | 1.07 320 | 1.102 ees ~ Ce | 1 | 3.60 | 2 
74 Artouste 111) ST | §94 34000 | .65 | 500 | .722| Ran Is ea 5.50 | 3 
75 Turmo ti) FrT | 369 | 34000 1.07 320 | 34500 | 1.08) ay ra oooh ae f 3.90 | 2 
76 Turmo Wt) FrT | | 786 | 34500 | .72 600 | 862 CA AR RE eR 5.50 3 
77 Palouste IV. Ac 34000 | 2.603 | 2.433 |Ce | 1 | 3.80 | oo 
78 Autan Il) Ac 34500 3.503 3.153 cee Sil of Oe L.. 3 
79 Tramontane Ac ae Sees oe eee See | 
80 Bastan, TP 174 741 33000, 67 168| 600|... 742 ibe indies | 5.20 3 
al Artouste II! TP 550 1840 .682, 120| 500 | 712 fee We ee Reece Spee 
82 Marcadau| TP 71 | 396 | 33000 1.07; 66 | 320|.......| 1.122 See ee {Oe | © | See... 2 ; 
83 Astazou TP 45 400 44000 -68 6 @....... res She Sere Tae FR | §.00 |.  hecsce 
| Marbore IV TS |...) 1000) N | 20800 1.20) jf fn, ei ae aoe ----] Ge | 1 | 3.50 |. 1 = 
' ' | | 
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1959... AIRCRAFT GAS TURBINES 


COMBUSTION IGNITION | LUBRI- MAKE OF DRY 
CHAMBERS FUEL SYSTEM SYSTEM | CATION COMPONENT PARTS DIMENSIONS WEIGHT 
© “| g | 
s S$) s ~> | o 
ra s ee = s | = 
i 2s: 3 | _ 4 s 
eo o1 £2t St. be 33 so|£/ 2 2 s| sigii i381, 
$s E We a za ssizie & 5 2 a Si 2 ies tee 
E =| - £i2 2igfh, oe —siai- ptr = . a 7 ca < s |Es|Sn|E 
3 & $s s |o © S = Eo 33\ = - ot ~ = S E 3 = | sz Pa] S4ajis3tis 
2?| 3s = ~-lisise/o/4 Eo Ssis | © =i s € 5 a | 32 eo 1 a a 
Pislalialeletisgiz $= as | we} t | 2} !]132|s | $8 | 8 | g | S2)é/e 
s Ss Ss <= s a 3 ro = = = 
Zig} = ta terzéteé is ec 25)/2/)° s2/5/6/6)/S5) 2 | 35] 3a | = | Se) sae\5 
| 
| | | | | D STATES. 
Rate as egy) et ol) | eee Pa 1.2 | Gov | Gov | 49.0 | 1790. 4 
a eS iceel to M | N | JP-4 1] 1 | Sp 2.0 | Gov | Gov 48.9 | 1796 | 2 
rete eae es 42.0 | 4869 e. 
Cn 8 |SS |TF | 2| 1 | HM |N | JP-4 oi 2 te 3.6 | Gov | Gov | Gov | Gov | 40.3 | 1675 4 
Cn | 8 /|SS |TF | 2} 1 |HM|N| AK 1] 2 | Sp 3.4|FA | FA | FP 42.5 | 1756 | § 
Cn 8 |SS |TF | 2} 1 | HM |N | JP-4 1| 2 | Sp 2.8 | Gov | Gov | Gov 42.0 | 1848 | | 6 
Cn 8 |ss |TF | 2} 1 | HM |N | JP-5 1| 2 | Sp 2.8 Gov | Gov | Gov 42.0 | 1852 | 7 
Cn 8 |SS |TF | 2; 1 | HM |N | JP-4 1} 2 | Sp 3.6 | Gov | Gov | Gov 42.0 1679 | 8 
Cn 8 |SS |TF | 2} 1 | HM | N | JP-4,5P-5 ae 2. | 2.8! Gov | Gov | Gov 42.5 | 1845 9 
Cy 2 TF 1 . M N | De,JP-4 1 Sia. 1 Ne Var | Var = Var 210, 210 10 
Cy > es ivi M | N | G,De,K,JP-4 1|/ 2 /s6 | Ne Var | Var | Var 24.3 | 330 330 11 
Cy a oh aS M |N|GDekKJP-4 || 2 | SG | | Ne | Var | Var | Var 24.3 300 300 12 
Cy 2 ss TF 1 M N | G,De,K,JP-4 rei sG Ne Var Var Var 28.5 375 375 «13 
Cy , i iw it M |N |G,DekKJP-4 |...| 2 |$8G Ne | Var | Var | Var 24.0 380 380 14 
An 1 | NS 1| M |N | GK,JP-4 2 | Sp jie 23.2 250 236 15 
An 1 1 |M |N | GKJP-4 | 2 | Sp .2| Br | Br 27.0 364 333 16 
An 1 1 M |N | JP-4 2 | Sp -5 | Br | Br | Own| 22.3) 349 312/17 
An 1 1 Pn | N | JP-3,JP-4 2 | Sp : 247) 197 18 
An 1 1 M Ni... 2 | Sp ; 21.4 320) 285 19 
An 1 NS 1 M | N | G,KJP-4 2 | Sp : 16.0 137 20 
An 1 E - el... 2 | Sp rf 15.9 214 21 
An 1 -.) 1) N | HM | N | JP4 1vi 2a .53| FA | FA | Ben 22.3 | 364 22 
An 1 Scie a: 2k ee Loose ot ae 1.03 22.3 | 335 ..| 8 
An 1 |SS |DF | 1/ N JEMH N | 12| 2 | Sp Ne JH ON Ww 24.3 | 416 370 24 
An 1 SS | DF | 1|N |EM.H N | GJP 12| 1 | Sp Ne |Br | Br | Ww 22.0 | 392 339 | 25 
An 1 SS | DF | 1, N JEM,H N | GJP 112 | 1 | Sp Ne Br | Br | Ww 22.0 422 365 26 
Cn HM Y 36.0 | 3200 28 
29 
Cn 10 | SA |OF | 1 HM | N | JP-4 eager 2.0 AR | GE | Ww 36.6 | 2780 30 
An to ba tt HM | N | JP-4 111] 2 | Sp 1.1 23.0 | 480 31 
An 2 Sa ae HM N | JP-4 11) 2 | Sp 1.1 23.0 | 495 32 
An . La fee ios HM N | JP-4 11| 2 | Sp 1.1 23.0 480 33 
An 1/88 | RF | 1 HM N | JP-4 14| 2 | Sp 2.0 24.2 695 34 
An 1|S8S8 | RF | 1 HM N | JP-4 114| 2 | Sp 2.0 24.2 | 600 35 
Cn ‘ DF 1 HM N | JP-4 | 6| 2 | Sp 2.0 38.6 3840 36 
Cn 8 DF 1 HM N | JP-4,JP-5 6| 2 | Sp 3.2 38.9 4324 37 
Cn ‘ DF | 1 HM N | JP-4,)P-5 6 2 | Sp 3.2 38.9 3495 38 
Cn “ DOF 1 HM Y | JP-4 | 6] 2 | Sp 2.7 39.6 4750 39 
Cn » DF | 1 HM N | JP-4,JP-5 | 6] 2 | Sp 3.2 53.0 4025 40 
és 9 DF 3 HM | N | JP-4 | 2| 2 | Sp 50.5 | , 2080 41 
Cn 8 DF 1 | HM |N | JP-4,5P-5 14] 2 |S 2.0 21.9 430 | 42 
Cn . OF | 1 HM ON | JP-4,JP-5 | 1| 2 | Sp 2.0 | 21.9 | 430 | 43 
Cn 8 DF | 1 HM Y | JP-4 1| 2 | Sp 2.0 21.9 | | 645 44 
Cn 8 OF | 1/1 | HM |N | JP4 1| 2 | Sp 5.0 33.8 | | 2670 45 
Cn 8 DF 1,1 +| HM N | JP-4 1| 2 | Sp 5.0 34.1 | 2870 46 
An DF > | p-3 2 | Sp "73 27.0 | 1200 47 
An DF JP-4,5P-5 27.0 1242 48 
An DF JP-4 28.0 49 
An DF IP-4 15.8 304 50 
An 1 |sS8 |oF | 2/| N ee 36 | 2 Gov Gov Th 37.5 2696 | 2500 51 
An 1 |SS | OF 2;N |M N 36 | 2 | Sp Gov Gov 37.5 2795 52 
An 1/S8S |OF | 2}N |M IN 36 2 | Sp Gov | Gov 37.5 | 2742 53 
An 1/sS |OF | 3|/N |M 36 2 | Sp Gov Gov 37.5 | 3485 |.. 54 
CANADA 
UD) eee eee ot eee AR Luc Pe eee ee 55 
Bw FRANCE 
An 1 1 Luc DERD2482 | 24) 2 | HE 1. Luc 24.3 | S7B)...... | 56 
2 7 ae! | eee | 57 
An 1 1 2 | HE AE AE 127.2) 780 )...... 58 
Cy “ 2 M N 1} 2 | HE | 49.5 1606 59 
Cy 9 2 H UN 1| 2 | HE | 50.0 1973 60 
Cy 9 DF | 2 M4 N 1| 2 | HE | 50.0 2057 81 
An 7 1 MY 2 | HE 27.7 678 63 
An 20 DF 1 N | 2 | $G 1.9 Own B-S .0 39.0 1850 64 
An 20 - ) 4 H Y | 2 |86 1.9 Own B-S 0 40.0 2720 65 
An 20 1 H N 2 $G 1.3. Own B-S 0 40.0 2180 6g 
An 20 oF | 1 H Y 2180 1.3. Own B-S 7) 42.0 2900 67 
An 2 | To 16.0 158 68 
An 2 | To | 21.0 236 69 
An 2 | To .0 | 25.0 314 | 70 
An 2 | To 0 24.0 | 386 | 71 
An Y 2 | HE .0 | 21.0 585 72 
An 2 To 0 | | 23.0 288 | 73 
An 2 To 0 | | 21.0 318 74 
An 2 | To 0 | 26.0 320 75 
An 2 | To 0 | 31.0 530 76 
An 2 To 0 22.0 200 77 
An 2 | Te .0 21.0 | 250 78 
2 To 46.8 22.8 | 370 79 
An | 2 | Te 0 21.0 396 | 80 
| 2 | To 0 21.6 575 81 
An | 2 | To .0 22.0 350 | 82 
An | 2 | Te ; 18.0 286 | 83 
An | | oe J 


ny 
ao 
o 
— 
s 
Da 
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@ AIRCRAFT GAS TURBINES @ 


AIRCRAFT GAS 


ENGINE 
TYPE 
MAKE | 3 
ss AND MODEL &i¢s 
. 8s | 38 
2 ae 
LS sie 
z 2\e 
cy + a 
£& 3 s 
pn | e a 
| 
GREAT BRITAIN 
Armstreng-Siddeley 
1 Double Mamba ASMD-3 TP C 
2 Mamba6 TP S 
3 Double Mamba 8 TP C 
4 Sapphire ASSa-6 TJ S$ 
5 Sapphire ASSa-7, TJ = S 
6 Viper ASV-8 TJ 
7 Viper ASV-10 TJ 
8 Viper 11, TJ 
9 P-182, TP S$ 
10 P-181 ST S$ 
ih Viper ASV-9 TJ 
12 Viper ASV-12, TJ 
13 Sapphire Sa-7, TJ 
14 Blackburn Palouste 500 Ac §S 
15 Artouste 510 AP S 
16 Artouste 600 ST S 
17 Palas 600 TJ SS 
18 Turmo 600 Tur S 
19 A-129 FrT S$ 
20 Bristol Orpheus 701 TJ 
21 Orpheus 803 TJ 
22 Orpheus BOr 4 TJ 
2 Orpheus BOr 11 TJ 
24 Orpheus BOr 12 TJ 
2 Olympus 102) TJ 
26 Olympus 104 TJ 
27 Olympus 200 TJ 
28 Proteus 765 TP S 
29 Olympus 201 TJ = S 
30 De Havilland Gyron Jr, OG) 1) TJ 
31 Gyron DGy 2 TJ 
32 Goblin 35 TJ S$ 
33 Ghost Mark 105 TJ SS 
34 Gnome DGr1 ST 
35 Napier Eland NEI 1, TP S 
36 Eland NEI3, TP S 
37 Eland NEI'6 TP S 
38 Gazelle NGal Tur S 
39 Gazelle NGa2 Tur S 
40 Gazelle NGa3 Tur S 
41 Gazelle NGa4 Tur S$ 
42 Nomad NNm6 TP C 
43 Oryx NOr1!1 TG §S 
44 Oryx NOr4 TG §S 
45 Oryx NOr5 TG §S 
46 Eland NEI 7, TP 
47 Eland 504 TP S 
48 Rolls-Royce Avon RA7 TJ S 
49 Avon RA21 TJ S 
50 Avon RA 24, RA 24R TJ 
51 Avon RA 28 Ss 
52 Avon RA 29 TJ Ss 
53 Conway RCo 10 TJ = S 
54 DartRDal0 TP S 
55 Dart RDall TP S 
56 Dart 21 TP S$ 
57 Dart 506 TP S 
58 Dart 510 TP S 
59 Dart 511 TP S 
60 Dart 520 TP S 
61 ie Dart 525,528 TP S$ 
62 Dart 526, 527,529 TP S$ 
43 Nene 103 TJ |S 
«4 RB 108 TJ 
66 Soar RSr 2) TJ S$ 
63 Tyne RTy1 TP | S 
67 Tyne RTy 11, TP | S 
68 RB 141 TJ 
69 RB 145, TJ 
70 Conway RCo 1t TJ 
71 Conway RCo 12 TJ 
72 Conway RCo 15, TJ 
ABBREVIATIONS 
1—L)hb. /hr. Ib. thrust. 
2—Lh. /hp. /hr. 
3—Lhb./hr 
4— Air horsepower 
5 —_ Plus 
6 —Included in main pump. 
7—Main compressor only; 9 stage 
auxiliary compressor, 4.50. 
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PERFORMANCE COMPRESSOR ne | TURBINE 
TAKE-OFF | NORMAL MAX. CRUISING 2 F 
l hi Te it é | 
3 S| r § = § |? pe 
| + = € | = = E = > E ¢ | 3 s 2 3 ra 
2 = 2s | 2 = os 2 = S oS a 6 3 — = 
=a is: Zia s 4 a = e . = | s 5} 3 
= | @ & 13/4 &il<|% aig; |2i1s ;e€1s/é€ 
Fae = g | = ze a © |s/] 8 TS ie 2 
e/f#\Elal2e|f| | % PliglzEleleigis/2/e/313 
~ a x va me a « eo | a Sigg fteé&ieis a r--) 2 a 
| | 
= | 
| 
900 2800 15000 -72 807 2380 15000 -75 EP A 10 | 5.36 FT 3 | FT 
320 1650 15000 .72 280 1150 14000 -73 300 1380 15000 -74 EP A "1 5.84 | FT eG 
710 3600 15000 .67 EP A "1 5.90 | FT 3 | FT 
8300 N 8600 -90 N 7170 ON 8200 -85 | N A 13 Do S ite 
11000 «=ON 8600 .89 N 9740 +N 8200 84 oN a 13 FT 2 | FT 
1750 =2ON 13800 1.07 | 1625 +N 13500 1.07 1475 WN 13100 1.08 N 7 7 | 4.13 | CL 1 FT 
2000 +N 13400 1.01 1880 WN 13100 «©1.01 1720) =#N 12700 1.02 | N A 7 | 3.91 | FT 1 FT 
2460 N 13400 =«1.11 | 2260 N 13100 «61.10 | 202 N 12700 +1.10 +N A 7 4.00 | FT 1 FT 
200 1100 20000 65 180 960 19500 -65 165 810 18900 -68 EP AC 3 | 5.90 | Do 3 | eT 
200 1020 20000 71 195 980 19800 72) 18 930 19500 72 AC 3 5.90 | Do 3 | FT 
1900 oN 13800 «1.12! 1760 WN 13500 1.12! 1590 N 13100 «1.12! N Ce 7 | 4.2 /T 
2700 +N 13800 1.14! 2570 N 13500 1.12! 2360 N 13100 «1.11! N A 7 $4.16 | FT 
12390 «60N 8600 4.20! N N N A 13 FT 
Ce 1 In 2 (In 
80 34200 80 34200 | Ce 1 3.80 In 
475 992 414 34000 1.037 SpG Ce 1 4.12 In 2 In 
390 #3N 35000 1.20' 340 N 33000 1.144 365 N 34000 +(1.17' N_ | Ce 1 4.12 In 1 In 
450 1.042 400 34000 1.077 SpG Ce 1 4.12 In 2 (In 
100 «6970 = 6000 68! CA 3 «6.50 In 
4520 WN N N N A 7 FT 1 FT 
5000 N 1.06 N N N 3 7 FT 1 FT 
4230 +N N N N A 7 FT 1 FT 
5760 N N N N A 
8170 ON N N N a 
12000 +N 81! N N N a 15 FT 2 | FT 
13000 (ON N N N a 
16000 42N N N N A 
1260 3960 .607 1165 3520 -602, 380 2197 48! P AC 13 | 7.20 FT 4 FT 
17000 ~2ON N N N A 
7000 ON N N N A 7 
20000 +N 1.04! N N N A 7 FT 
3500 oN 10750 «=1.19' 2320 WN 9500 1.16' 3000 N 10250 «1.16! N Ce 1 3.67 In 1 FT 
5300 oN 1.19! 4480 WN 1.13! N N Ce 1 | 4.70 FT 
1000 19500 65" 900 19500 .672, SpG A 10 Do 
805 2750 | 12500 .642 +675 2070 12000 -682 585 1665 11500 .692, P A 10 «67.00 FT 3 | FT 
500 2805 12500 .672, 420 2180 12000 .712 355 1710 11500 .762 P A 107) 7.007 FT 3 FT 
700 3230 12500 .602 625 2670 | 12000 .622 560 2425 11750 .642  P a 10 «67.00 FT 
260 1260 20400 .712) 230 1100 19800 -73?— 200 920 19000 772 P a W 6.37 FT 3 FT 
325 1650 20400 .682 270 1300 19400 .722, 230 1050 18600 .772 P a W 6.37 FT 3 | eT 
340 1800 20400 .662 285 1450 19500 .707, 245 1200 18800 .742 P A VW 6.37 FT 3 FT 
310 2000 20400 .642, 255 1575 19400 -682 225 1350 18800 712 P a NW 6.37 FT 3 | FT 
228 3046 ©2050 .357, 145 2393 1900 35? 2050 ©1450 .332 SpG A 12. 8.25 - 
780 21900 .68? 615 21000 .73? 690 21400 .702 N a 128 6.008 FT sit 
865 22400 65? 692 21400 .70? 778 21900 .682_ N A 128 «6.008 FT 2 | FT 
950 22600 622 900 22400 .632 800 21900 .682 N A 128 «6.00% FT 2 | FT 
650 3250 12500 .612, 625 2900 12500 .632. 550 2600 12000 .632 P a 107 «(7.00 FT - 
680 3150 12500 .627, 610 2600 12000 .65% 555 2360 11750 -662 P a 10 «67.00 ~=FT 
7500 oN -92! N N N A 12 «6.50 In 2 1s 
8150 +N 93! N N N a 12 6.40 In Ss ive 
N N N N 
10000 =20N . 86! N N N A 
10500 =N 77 N N N A In 2 | fT 
16500 N N N N A oe 
670 2660 15000 642 585 2100 14500 .662 P Ce 2 In 3 | FT 
655 2100 15000 .672 570 1820 14500 .702 P Ce 2 In 
430 1950 15000 612 315 1575 14200 .662 P Ce 2 In 
365 1400 14500 .737 295 1120 13800 .872 P Ce 2 | 5.50 | In 2 iy 
370 1600 14500 697 300 1365 14000 .79 P Ce 2 | 5.50 | In 2 | FT 
370 1600 14500 . 702 300 1460 14200 77? P Ce 2 | 5.50 | In 2 | FT 
495 1700 15000 . 70? 295 1720 14400 712 P Ce 2 | 8.785 | In 3 | FT 
500 1800 15000 . 682 440 1650 14400 -702 P Ce 2 | 5.75 | In 3 | FT 
505 1910 15000 66? 445 1750 14400 .68? P Ce 2 | 5.60 | In 3 | FT 
5400 WN 12700 «1.07! N 4240 +N 12000 1.05! N Ce 2 | 4.54 | In 1 FT 
N N N N 
1810 «20N 1.26! N N N a 
1265 | 4795 | 15250 492 P a 13.00 
1290 4885 15250 47? 1080 , 4455 14100 4727 P A | 
12000 +N N N N a | 
2750 «2N N N | N a | } | 
17250 +N N | N | N | } 
17500 oN N | N I | N | | 
18500 N N | N | N | | 
8—Main compressor only; 4. stage An— Annular. CE—Chandler-Evans Co 
auxiliary compressor, 1.80 AP—Auxiliary power unit. CL—Clamped. Cy—Cylindrical. 
9—Lh. /equiv. shp/hr AR—Air Research Co. Cn—Cannular. De—Diesel fuel. 
10__Based on water/aleohol augmenta- AS— Air supply Ba—Ball DF—Direct flow. 
tion. B-C— Bendix and Ceco. Di—Dependent upon installation 
1130 min. military power rating Ben — Bendix Br—Breeze Corp. Do— Dovetail. Du— Dual entry. 
A— Axial Ac— Air compressor, B-S— Bronzavia-Snecma Dow— Dowty. E—Electronic. 
AC— Axial centrifugal. C—Coupled EP—Fpicyclic 
AE— Air equipment CA—Centrifugal and axial FA—Furnished by airframe manu- 
AK— Aviation kerosene. Cc—Ceco. Ce—Centrifugal. facturer. 
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CHAMBERS 


nD 
Ss 
5 
- | ig a 
S | Sa 2a 
ee es | 
eis Ss = |s6/|seé 
-) @ = <2) 2w 
An 1 NS OF 1 N 
An 1 NS OF 1 N 
An 1 NS OF 1 N 
An 1 NS OF 1 N 
An 1 NS OF 1 N 
An 1 NS DF 1 N 
An 1 NS DOF 1 N 
An 1 NS DF 1 N 
An 1 NS DF 1 N 
An 1 NS OF 1 N 
An NS OF 1 
An DF 1 oN 
An DF 1 N 
An 1 NS OF 1 N 
An 1 1 N 
An 1 NS DOF 1 N 
An 1 NS DF 1 N 
An 1 NS OF 1 N 
An 1 NS OF 1 
Cn 7 OF 1 N 
Cn 7 OF 1 N 
Cn 7 OF 1 N 
Cn 10 DF 1 N 
Cn 1 N 
Cn 
Cy 8 NS 1 N 
An 2 N 
An OF 1 
An NS DF 2 
Cy 16 606SONS DF 2 
Cy 10) 6=ONS OF 1 
An 1 OF 1 
Cy 6 NS DF 1 N 
Cy 6 NS DF 1 N 
Cy 6 OF 1 N 
Cy 6 NS DF 1 N 
Cy 6 NS DF 1 N 
Cy 6 NS OF 1 N 
Cy : NS DF : N 
Cy 5 | NS OF 1 N 
Cy 5 NS DF 1 N 
Cy 5 NS DF 1 N 
Cy 6 OF 1 N 
Cy 6 DOF 1 N 
Cy 8 OF 2 > N 
Cy 8 NS OF 2'=6N 
; OF 
An OF 
Cn 8 NS OF 2 N 
Cn DF 
Cy 7 OF 1 N 
Cy 7 NS OF 1 N 
Cy 7 NS DF 1 N 
Cy 7 NS DF 1 N 
Cy 7 NS OF 1 N 
Cy 7 | NS DF 1 N 
Cy 7 DF 1 N 
Cy 7 OF 1 N 
Cy 7 NS DOF 1 N 
Cy 9 NS DF 2 > #sN 
DF 
An OF 
DF 
An 
An 
FP—Furnished by propeller manu- 
facturer. 
FrT—Free turbine. FT—Fir tree. 
G—Gasoline. 
GE—General Electric. 
Gov—Government furnished equipment. 
H—Hydraulic 


HE—High energy. 
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Luc 
Rtl 


Rtl 
Rt 


Rtl 
Rtl 
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COMPONENT PARTS 


Vacuum Pump 


Ple 


2222222222 2 


Pneumatic. 


Single 


H 


Steel alloy 


LUBRI- 
| CATION 
~ s 
gis | 
&i¢z 
>is | 
1eis | 
Baeca 5 
°C ort . = 
— aus = S 
E |s2| 8s $ 
a |e%]| @ 6 
| | | 
56.0 -5 Rot | FA 
39.0 -5 | Rot = Rot 
56.0 -5 Rot FA 
16.0 1.5 Rot FA 
24.0 1.0 BTH FA 
14.0 1.5 Rot FA 
1.5 | FA FA 
1.3 FA FA 
18.0 .3 Rot | FA 
18.0 .3 | Rot | FA 
14.0 1.5 FA FA 
Var 1.5 | DO DI 
15.0 1.5 R-l 
8.0 -5 Ple Rot 
6.9 -5 Ple Rot 
8.0 -5 Ple Rot 
8.0 -5 Plo Rot 
8.0 5 Ple Rot 
Ple Rot 
12.0 2.0 Rot Rot 
14.0 2.0 BTH Lab 
2.0 Rot Rot 
Own 
32.0 Own 
10.0 2.0 Rot RNB 
18.0 | 2.5 Rot  BTH 
Dry Rot 
Dry 2.0 Rot 
Dry 2.0 Rot 
Dry 2.0 Rot 
Dry 1.0 BTH 
Dry 1.0 BTH 
Dry 1.0 BTH 
Dry 1.9 BTH 
2.2 Rot 
Dry 1.0 Rot 
Dry 1.0 Rot 
Dry 1.0 Rot 
Dry 2.0 Rot 
Dry 2.0 Rot 
16.0 1.0 Ple 
16.0 1.0 Ple 
9.6 -.8 Rot Rot 
25.9 1.0 Rot WN 
25.9; 1.0 | Ret | N 
25.) 1.0 Rot WN 
23.0 1.0 Rot N 
25.0 1.0 Rot N 
25.0 1.0 Rot N 
N 
N 
25.0 1.0 Rot N 
13.5 1.0 Ple WN 
Pes Pesco Pn 
P-T — Pesco or Thompson 
RF —_ Reverse flow 
RI--Rotary injector 
R-! —Rotax or 1.P.N 
RNB— Rotax, Newton or BT 
Rot — Rotax Ss 
Rtl — Rotol SA 
$G—Spark and glow 
Sp—Spark ST 


IGNITION 
FUEL SYSTEM SYSTEM 
z : 
| =o | 
| : 
5 g5| | 
P 33 go| § = 
cs o a — 
¢ s. (28/2) 
| 2 ee (s3i5|3 
gs; $F lal=| 3 
= So ee . 
s| #22 (gs 2|é 
N K,De 24 2 «| *HE 
N GK 24 #2 | HE 
N K 12; 2 | HE 
N K 13; 2 
K 24 «2 
N K 24 2 HE 
N K 24 2 | HE 
N K 24 #2 ~ | *HE 
N K 13 | 2 | HE 
N K 13; 2 | HE 
N 24 2 | HE 
N 24 #2 | HE 
244 = 2 
N Ri o1 To 
N Rio Sp 
N Rio To 
N Rio1 To 
N Rio To 
Riot To 
N 1 2 
N 1 2 
N 1 
N 
Y 
N 1 
N 1 
N 1 2 | Sp 
Y 8 
Y 17; 2 | S 
Y 17 | 2 | Sp 
N 1 2 Sp 
N 1 2 Sp 
N we 1 HE 
N 1} 2 | Sp 
N 1 2 = Sp 
N | DERD2482 1 2 | Sp 
N 1 2 | Sp 
N 1 2 | Sp 
N 1) 2 | Sp 
| N 1 2 | Sp 
}....| K,De,G 1 
| N 1 2 | Sp 
| N 1 2 = Sp 
| N 1 2 | Sp 
N  DERD2482 1 2 | Sp 
N JP-1,JP-4 1 2 | Sp 
N K 1 2 | HE 
K 1 2 | HE 
K 
N  K,JP-1 or 2 1 2 | HE 
K 
N K 1 2 HE 
N K 2 | HE 
N K 1 2 HE 
N  K,JP-1 or 0 1 2 HE 
N K,JP-1 or 0 1 2 | HE 
N K,JP-1 or 0 1 2 | HE 
NK 1 2 HE 
NK 1 2 HE 
N K 1 2 HE 
N K,JP-1 or 0 1 2 HE 
K 
2 HE 
HE 
HS—Hamilton-Standard. 
In—Integral. 
JH—Jack and Heintz. 
K— Kerosene. 
LR—Lear-Romeo. 
Luc—Lucas. 
M— Mechanical. MF— Mixed flow. 
N—No or None. 
Ne— Negligible. NS—Nimonic sheet. 
P—Planetary. Plessey. 
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Luc 
Luc 


Luc 
Luc 
Luc 
Luc 
Luc 
Luc 
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Luc 
Luc 
Luc 
Luc 


Luc 
Luc 


Luc 
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Luc 
Luc 
Luc 
Luc 
Lue 
Luc 
Luc 
Luc 
Luc 


OVERALL | DRY 
DIMENSIONS | WEIGHT 
Length (In.) | -~ | hat 
S'la Ve 
. s =) 
S| 81/2/88 if ls 
= » 2 | 3- 83 | 2 
§\/<=8| € |§5\25)5 
e 22 ao | 6= 2-\iz2z 
£s|\|£s| # |s2\é€/e 
=< =< = =e ie 
30 30 | = | sa | Se | 5 
| 
GREAT BRITAIN. 
98.7 52.8 2180 1 
61.4 33.9 1003 2 
98.6 56.6 2450 2513 3 
133.9 107.0 37.3 2670 «4 
132.0 37.9 3050 3130 5 
67.0 46.5 24.3 527 470 6 
75.2 64.0 24.5 552 500 7 
75.2 64.0 24.5 552 5600 8 
60.2 27.5 625 9 
60.8 27.5 430 10 
67.0 46.5 24.3 §27 470 11 
75.2 64.0 24.6 552 500 12 
107.8 125.3 37.9 3110 13 
44.5 33.0 18.0 206 4 
44.0 19.5 306 «16 
43.8 30.0 18.0 168 «17 
62.2 18.8 310 «18 
60.0 20.0 390 19 
73.0 32.4 790 «620 
75.5 32.4 825 21 
22 
23 
24 
132.0 42.4 3750 25 
132.0 42.4 26 
126.4 41.8 errs. 27 
100.6 40.1 2900 28 
126.4 41.8 29 
102.9 41.1 30 
155.5 121.3 55.2 4270 31 
100.5 49.9 1630 32 
129.0 63.4 52.7 2179 33 
54.8 19.6 275 34 
122.0 36.0 1750 35 
158.3 36.0 2435 36 
115.5 36.0 1820 37 
70.0 33.5 780 38 
70.0 33.5 830 39 
70.0 33.5 865 40 
70.0 33.5 900 41 
109.6 58.5 3580 42 
83.5 19.3 495 43 
83.5 19.3 495 44 
83.5 19.3 515 45 
158.3 36.0 2525 46 
115.5 1820 47 
102.1 42.2 2460 48 
102.1 42.2 2520 +49 
50 
113.3 41.5 4890 «(51 
126.0 44.5 3320 52 
130.7 42.0 53 
98.4 37.9 1320 54 
98.4 37.9 1320 55 
97.6 37.9 1240 «(56 
95.0 38.0 1044 «(#57 
97.0 38.0 1110) («58 
97.0 38.0 1195 «59 
97.6 37.9 1250 «660 
97.6 37.9 1250 «61 
97.0 37.9 1250 62 
78.0 49.5 1612 +63 
64 
58.9 15.8 275 «65 
110.1 39.4 2063 66 
110.1 39.4 2062 67 
68 
69 
70 
71 
72 
SpG Spur gear T—“T” alot 
$S—Stainless steel. Ta—Tangs 
TF —Through flow 
TG—Turbo gas generator 
Th—Thompson Products 
Tj Turbo-jet TP. — Turbo-prop 
To —Torch TuF—Turbo fan 
Tur —Free turbine engine 
Var — Various Ww Woodward. 
W— Welded Y—-Yes 
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Handsome entrance to new 
plant of Ford Motor Company, 
Sheffield, Alabama. 


Metal temperatures are posi- 
tively controlled through 
Lindberg Control Panel. 


furnaces, more than 75 of them, 
help Ford Motor Company maintain 


casting production and quality standards 


d 


The new Aluminum Castings Plant of Ford Motor Company, Engine and are oe te prac iy bre 
Foundry Division, at Sheffield, Alabama, is a model of modern production equipped am Lindberg Auto- 
efficiency. Contributing to its effective operation is a huge battery of 

Lindberg-Fisher aluminum holding furnaces, more than 75 of them. 

Eight large 65,000 lb. capacity reverberatory holding furnaces receive molten 
aluminum delivered from an adjacent Reynolds Metals plant and hold 

it at the desired temperature. Six other reverberatory furnaces, each with 
20,000 lb. capacity, are used for remelting scrap aluminum from 

trimmed parts and holding metal at its usable temperatures. Molten metal 
is then delivered to more than 60 electric resistance holding furnaces 

in the casting area as needed. This unique installation, developed by Ford 
engineers in conjunction with Lindberg, is a major factor in maintaining 


the high quality product and production standards required by Ford. | eae prone - ‘edinis a 
Lindberg equipment and Lindberg planning can help you find the most direct to reverberatory holding 
. 2 > furnaces. 
effective answer to any problem of applying heat to industry. We cover 


the field, melting and holding, heat treating, tempering, brazing, enameling 
furnaces, ceramic kilns, high frequency units, and are in the ideal 
position to recommend just the type of equipment most suitable for your 
needs. This can be factory built or field-installed in your own plant, 
fuel-fired or electric. Consult your local Lindberg Field Representative (see 
the classified phone book) or get in touch with us direct. Lindberg-Fisher 
Division, Lindberg Engineering Company, 2473 West Hubbard Street, 
Chicago 12, Illinois. Los Angeles Plant: 11937 South Regentview 

Avenue, at Downey, California. 


SEE LINDBERG IN BOOTH +660 AT THE oh: a 
WESTERN METAL CONGRESS The molten metal is held in these 


14 huge furnaces for distribution 
to the casting areas. 


LINOBERG heat for industry 
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chronicle * « « continued 


be required at first for the astronau- 
tical agency. 

December 5: The Advanced Research 
Projects Agency, ARPA, is to be cre- 
ated in the Department of Defense to 
direct Defense space projects. 
December 6: A mechanical failure in 
the propulsion system of the Van- 
guard rocket, TV3, caused it to burst 
into flames two seconds after it was 
fired in an attempt by the Navy to 
launch a 6.4 in. 3.25 lb test satellite. 


December 10: A Directorate of Astro- 
nautics was established by the Air 
Force to manage and coordinate as- 
tronautical research programs, in- 
cluding work on satellites and anti- 
missile weapons. 

December 13: Explosion at Thiokol’s 
Elkton (Md.) solid propellant plant 
killed four people and injured four 
others. 

December 14: Maj. Gen. John B. Me- 
daris, Commander of the Army Bal- 
listic Missile Agency, in testifying be- 
fore the Senate Preparedness Investi- 
gating Subcommittee stated: ‘“Be- 


Remove Broken . 


Taps 


REMOVE BROKEN DRILLS, REAMERS, 
SCREWS, PINS, PLUG GAGES, STUDS, 
ETC. QUICKLY AND ECONOMICALLY. 
. 
with 
e 


DISINTEGRATORS 


PLUS ...CUT KEY WAYS, EXTEND 
OIL LINES, PIERCE HARDENED 
DIES AND OTHER MISSING OPER- 


ATIONS. 


PRICED 


From $325.00 to $1,800.00 


A-1 
4 Cart optional, Coolant 
assembly optional 115V. | 


re 


i 
a 
e 


Mn 


| 
| 


Quality & 
Economy 


Safety 
Low Price 


from .080 to 3/4’ Taps 


B-1 
Self-contained, completely 
portable, 115V, 220V, 
440V or any special volt- 
age. 


from .080 to 1-1/2" Taps 


C-1 
Large self-contained com- 
pletely portable, Meehan- 
we “T de oo «2 
work table. Gravity auto- 
matic feed with depth 
control. 7 gallon coolant 
tank with direct drive gear 
pump. 110 V, 220 V, 440 
V, 7 KVA Rating. 
from .080 and up 


Self-contained 
in one 
complete compact 
unit 
from .080 to 1/4’ Taps 
J-2 


Simply attach to drill press 
chuck, plug into 115 V outlet. 


Write for 
FREE 


“1503 E Eleven Mile Rd 
Pe AO dn 
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Aircraft and Missiles Manufacturing « 


cause I have no responsibility to carry 
this out, I think I can say in open 
meeting that it is my personal opinion 
unless this country can command 1 
million pounds of thrust by 1961, we 
will not be in space . . . we will not 
be in the race.” 

December 17: First Snark group of 
105 airmen finished training at 
Northrop. The group was assigned to 
first operational SAC long-range mis- 
sile squadron. 

December 18: Technical difficulties 
prevented Army Jupiter from suc- 
cessfully completing a flight test. 
December 19: AF successfully fired 
another Thor. 

December 23: AF awarded contract to 
North American for WS-110A 2000 
mph “chemical” bomber. 

December 24: The Soviet Union re- 
ported that a dog, Albina, had twice 
ridden in rockets, most recently para- 
chuting safely after an ascent to 125 
mi. 

December 30: First Bomarc missile 
came off Boeing production line. 


1958 


January 4: Sputnik I disintegrated. 
January 9: In his State of the Union 
Message, President Eisenhower re- 
ported: “In recognition of the need 
for single control in some of our most 
advanced development projects, the 
Secretary of Defense has already de- 
cided to concentrate into one organi- 
zation all antimissile and satellite 
technology undertaken within the De- 
partment of Defense.” 

January 12: President Eisenhower, in 
answering the December 10, 1957, 
letter of Soviet Premier Nikolai A. 
Bulganin regarding a summit confer- 
ence and disarmament, proposed that 
the Soviet Union and the United 
States “agree that outer space should 
be used only for peaceful purposes.” 
January 13: In his Budget Message 
to Congress, President Eisenhower 
stated that in his request: “Funds are 
provided for an expanded research 
and development effort on military 
satellites and other outer space ve- 
hicles and on antimissile missile sys- 
tems, to be carried out directly under 
the Secretary of Defense.” The bud- 
get for fiscal year 1959 showed that 
$340,000,000 in new obligational au- 
thority was being asked for the Ad- 
vanced Research Projects Agency. No 
new authorizations were sought for 
the international Geophysical Year, 
but estimated obligations for earth 
satellite exploration of the upper at- 
mosphere under this program were 
$8,139,834 for the fiscal year 1958 and 
$21,000,000 for fiscal year 1959. 
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The achievement chart proves UAP’s extensive experience and ability in 
designing and building electronic cooling systems, components and flow 
control devices. Whether your electronic cooling problem involves airframe, 
guidance, propulsion or ground control equipment, UAP has the technical 
know-how to solve it! Call your UAP Contractual Engineering Office today! 


CALIFORNIA, Burbank......VI.9-4236 OHIO, Dayton... BA 4-3841 
NEW YORK, New York....MU 7-1283 CANADA, Montreal.......... ME 1-4396 


a famnoud family of, adrcwafl essenitile since 1929 
UNITED AIRCRAFT PRODUCTS, INC. 


1116 BOLANDER AVENUE, DAYTON, OHIO 


Aircraft and Missiles Manufacturing ¢ March 1959 
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FOR THE MONEY... 


Need just a few Stampings at the experi- 
mental or pilot stage? Our Machine Cut 
Method uses no dies! Applying custom-built 
slitters, cutters, notching dies, slotting dies, 
bending tools and stock punches—plus spe- 
cial techniques and skills—we deliver small 
quantities at very low cost. 


FOR THE SHOW... 


Need a short run! More than a few Stamp- 
ings, but still not enough to warrant high pro- 
duction quantities? Our Low-cost, Short Run 
Tooling Method does it! Simple contour dies 
and special purpose presses keep costs down. 
Newly expanded facilities speed deliveries. 


TO MAKE READY... 


Need production runs? You'll be interested 
in our modest die charges on larger quanti- 
ties. Our regular Production Tooling Method 
—designed to deliver highest quality at lowest 
unit cost—will readily solve your Stampings 
problem of any magnitude. 


STAMPINGS PROBLEMS GO... 


Our nation-wide service does it! Specialized 
experience determines the best of 3 methods 
...to produce top quality stampings... stand- 
ard or special...one or a million... faster, and 
at lowest possible cost. Let us quote your next 
stampings job. Brazing, welding or assembly 
jobs, too. There’s a factory-trained sales engi- 
neer in your area—it pays to know him well! 


STAMPINGS DIVISION 


“One Piece or a Million” 


LAMINATED SHIM COMPANY, INC. 


...on most Bid Lists 
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Aircraft and Missiles Manufacturing °¢ 


CHPICIO oo heen 


Secretary of Defense Neil H. McEI- 
roy, in testifying before the House 
Armed Services Committee, stated: 
“Such long-range programs as the 
antimissile missile and tie military 
satellite programs are in the research 
and exploratory development stages 
..- To handle them, I am establishing 
within the Department of Defense an 
Advanced Research Projects Agency, 
which will be responsible to the Sec- 
retary of Defense for the unified di- 
rection and management of the anti- 
missile missile program and for outer 
space projects.” 
January 14: Censored Air Force testi- 
mony made public that a reconnais- 
sance satellite with a recoverable cap- 
sule was expected to be launched in 
the spring of 1959, with a Thor- 
launched test vehicle by October 1958. 
Purposes of the capsule 
officially revealed. 
January 22: Nikita S. Khrushchev, in 
a speech at Minsk, Byelorussia, stated 
that the Eisenhower proposal to dedi- 
cate outer space to peaceful purposes 
was an attempt of the United States 
to ban weapons it did not possess and 
to protect itself from those weapens 
which would harm its own territory. 
January 23: Membership of the Spe- 
cial Subcommittee on Outer Space 
Propulsion of the Joint Committee on 
Atomic Energy was announced. 
Senator Clinton P. Anderson, chair- 
man, in a speech before Congress ex- 
plaining his bill, S. 3117, proposed 
that control of the Nation’s outer 
space program for the “peaceful con- 
quest of space” be given to the 
Atomic Energy Commission. 
Senate Preparedness Investigating 
Subcommittee stated that the Russian 
satellite program “demonstrates be- 
yond question that the Soviet Union 
has the propulsive force to hurl a 
missile from one continent to an- 
other.” The American program, since 
the launching of Sputnik I, was re- 
viewed, and the report made 17 rec- 
ommendations for American security. 
These included: 
“Start work at once on the develop- 
ment of a rocket motor with a mil- 
lion-pound thrust.” 
“Accelerate and expand research and 
development programs, provide fund- 
ing on a long-term basis, and im- 
prove control and administration 
within the Department of Defense or 
through the establishment of an in- 
dependent agency.” 


were not 


January 31: The first American satel- 


lite, Explorer I, was launched under 
continued on page 88 
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Quality in stainless steel starts in the melt shop, where Industry Standards are 
met — or missed. 


1 out of every 7 tons of stainless used in the last 15 years came from the melt shop 
of J&L’s Stainless and Strip Division. To achieve that remarkable record as a 
supplier of semi-finished products, J&L set up its own standards and specifications 
— far more exact, more precise, more rigid than those in general use. Today J&L 
leads the industry in melting practice standards—the point where quality starts. 


Chances are 1 out of 7 you have already enjoyed J&L quality in stainless, without 
knowing its melt shop origin. Now you can eliminate chance! Newly installed 
cold rolling and finishing equipment in operation at Louisville, Ohio, makes J&L 
the most modern integrated source for finished mill products — stainless sheet, strip, 
bar and wire. All of traditional J&L stainless quality. 


On your next stainless steel order specify “J&L Consistent Quality.” Don’t pay 
for less. 


Plants and Service Centers: 
Los Angeles « Kenilworth (N. J.) * Youngstown « Louisville (Ohio) « Indianapolis + Detroit 


“FLIGHT OF PROGRESS” 
a stainless steel sculpture by Robert Edward Hamilton 


STRINTESS 


SHEET + STRIP > BAR + WIRE 


Jones & Laughlin Steel Corporation +. STAINLESS and STRIP DIVISION «+ Box 4606, Detroit 34 
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CHTONICIE . . . continues 


the IGY program. The launching was 
accomplished by the Army Ballistic 
Missile Agency and the Jet Propul- 
sion Laboratory of the California In- 
stitute of Technology. Cylindrical in 
shape, the satellite was 80 in. long, 6 
in. in diam, and weighed 30.8 lb. It 
was constructed of steel, with eight 
aluminum oxide stripes painted on 
its surface to control temperatures. 
The satellite had 2 antennas: A turn- 
stile type with 4 whip elements each 


22.5 in. long and a dipole antenna 
using the skin of the satellite itself. 
Instrumentation weighing 10.63 Ib 
was designed to measure cosmic rays, 
micrometeors, and temperatures with- 
in and on the skin of the satellite. One 
radio transmitter, operating on a fre- 
quency of 108 megacycles at 10 milli- 
watts of power, telemetered data on 
cosmic rays, micrometeor erosion, and 
front-skin and nose-cone tempera- 
tures. The second radio transmitter, 
operating on a frequency of 108.03 
megacycles at 60 milliwatts of power, 
telemetered data on cosmic rays, mi- 


AIRETOOL pneumatic production tools pay for themselves 


in higher production per man-hour. When the going gets 
rough, high-torque AIRETOOL air motors don't lose power, 


stall... as others do. Work goes faster . . . costs less. Get 
full details about AIRETOOL'S complete line — horizontal 


and vertical grinders, sanders, drills, and screwdrivers. 


Write for Bulletin No. 67. 


Alretool offices and representatives in principal 


cities of U.S.A., Canada, Mexico, Puerto Rico, 
South America, Hawaii, England, Italy, Europe, 
Japan 

CANADIAN PLANT: EUROPEAN PLANT: 
37 Spalding Drive Viaardingen 


Brantford, Ontario The Netherlands 
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crometeor impact, and internal and 
rear-skin temperatures. The low- 
power transmitter ceased operating 
on May 23, 1958. The high-power 
transmitter first stopped transmitting 
on February 11, 1958; it began again 
ov February 24, and ceased operating 
finally on February 28, 1958. The ra- 
dios were powered by mercury batter- 
ies. The satellite’s initial perigee was 
224 mi, its apogee 1,573 mi, its period 
114.8 min. It was launched at an incli- 
nation to the Equator of 33.5 deg. Its 
perigee speed was 18,400, its apogee 
speed 13,700 mph. The satellite is ex- 
pected to remain in orbit for 3 to 5 
years. 

February 1: The Army proposed a 
plan for a 500-Ilb reconnaissance satel- 
lite. Weight might run as high as 
700-lb, for a television carrying unit 
to be launched late in 1958, based on 
the Jupiter C launching device. 
February 3: Soviet Premier Nikolai 
A. Bulganin in a letter to President 
Eisenhower stated that the Soviet 
Union “is ready to examine also the 
question of the intercontinental rock- 
ets if the Western Powers are willing 
to reach agreement to ban atomic and 
hydrogen weapons, to end tests there- 
of, and to liquidate foreign military 
bases in other nations’ territories.” 
—Scientists at the California Insti- 
tute of Technology reported that ini- 
tial data from Explorer I showed that 
cosmic radiation on its orbit did not 
exceed 12 times the amount on earth 
and thus appeared to pose no great 
threat to travel in this region. In addi- 
tion, no positive evidence of encounter 
with meteoritic particles had been 
found. 

February 5: The second trial firing of 
a Vanguard test satellite failed as de- 
fects in the first-stage engine control 
system caused the rocket to veer to 
the right and break in two about 60 
sec after launching, 4 mi up. The 
rocket was destroyed by the range 
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AIRFRAME AND WELDMENTS DIVISION 


can do it now... . with speed and accuracy! 


Complete fabrication, finishing and weldments of 


CHECK WITH MARTIN 


ALL metals ... for ground handling equipment, and take advantage of our 50 years of 


towe s and prefrabricated shelters, warehouses and development knowhow aimed at furnish- 
ing your requirements economically and 


efficiently. 


utility buildings used in the aircraft and missile 
programs. 


M A R T 3 Lat STEEL CORPORATION * MANSFIELD, OHIO 
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5 PUROLATOR FILTERS 


FLY Wire EVERY 


BOEING 7OZ 


Effective filtration is essential on the 707 just as 
it has been on all aircraft for the past 25 years. 
Fifteen Purolator Micronic filters ensure that fluids 
move freely, and give optimum performance, by 
filtering out sub-micronic particles of foreign mat- 
ter... particles that could cause serious trouble in a 
jet transport going 600 miles an hour. 

With filtration such a must in any aircraft built 
today ... or planned for tomorrow .. . there’s no 
reason to settle for anything less than Purolator. 
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For every vital fluid used in aircraft . . . fuels, 
lubricants, hydraulic fluids and air . . . nothing per- 
forms better than a standard Purolator filter. The 
same will hold true when new needs arise. All fluids 
need filtration. And none need get along without 
the extra margin of reliability of Purolator filtration. 


Filtration for Every Known Fluid 


PUROLATOR 


IDUCTS, INC. 


RAHWAY, NEW JERSEY AND TORONTO, ONTARIO, CANADA 
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chronicle... 


safety officer at the Air Force Mis- 
sile Test Center, Cape Canaveral, Fla. 
The satellite weighed 3.25 lb, was 6.4 
in. in diameter. The payload included 
yeast. 


continued 


l'ebruary 6: The Senate passed S. Res. 
256 by a vote of 78 to 1, creating a 


participate in advanced research proj- 
ects, including space projects. Section 
February 13: The National Society of 
Professional Engineers proposed es- 
tablishment of a Federal Space Ex- 
ploration Commission to undertake, 
and have unified responsibility for, a 
program of space exploration. 

February 14: Basic Objectives of a 
Continuing Program of Scientific Re- 
search in Outer Space, a report by 


peaceful uses. Denying that this pro- 
posal was intended “to gain strategic 
advantages for the United States,” 
he stressed the urgency of dealing 
with outer space before its use for 
military purposes had, like nuclear 
weapons, advanced to the point where 


complete international control was 
almost impossible. 
February 18: The Air Force an- 


nounced it would launch a 3,000-lb 


Special Committee on Space and As- 
tronautics to frame legislation for a 
national program of space explora- 
tion and development. 

February 7: The Advanced Research 
Projects Agency was established by 
the Department of Defense, and Roy 
W. Johnson, a vice president of Gen- 
eral Electric Co., was appointed by 
Secretary of Defense McElroy 
director. 


Satellite 
States 


published. The 


Year. 


as its 


February 11: The Supplemental De- 
fense Appropriation Act, 1958, stated: 
“The Secretary of Defense is author- 
ized to transfer . $10,000,000, to 
remain available until expended, from 
any appropriations available to the 
Department of Defense for the cur- 
rent fiscal year for such advanced re- 
search projects as he may designate 
and determine. .. .” 


atmospheric 


Rocketdyne 


nuclear rocket. 


February 12: Public Law 325 gave the 


Department of Defense authority to the dedication 


was 


February 17: In 
Premier Nikolai 
dent Eisenhower repeated his plea for 
of outer 


the Technical Panel on the Earth 
Program 
National Committee for the 
International Geophysical Year 
report 
program of space research extending 
beyond the International Geophysical 


February 16: Airman Donald G. Far- 
rell completed a week’s isolation in 
a sealed space cabin at Randolph Air 
Force Base in an experiment testing 
equipment for 
flight on a simulated trip to the Moon, 
and the effects of this artificial en- 
vironment on man’s working ability. 
assigned an Air 
Force study contract to develop a 


of the 


a letter to Soviet 
A. Bulganin, 


satellite by October 1958, based on 
the Atlas. This would be part of the 
Lockheed Pied Piper system. Photo- 
graphic, television, and infrared scan- 
ning systems are under consideration. 
February 21: According to the Soviet 
Geophysical Year Committee, the 
Russians fired a rocket to a 294-mi 
altitude containing 1% tons of in- 
struments for measuring the _ ion 
composition of the atmosphere, elec- 
tronic temperature, air pressure, en- 
counters with micrometeorite par- 
ticles, the ultraviolet sector of the 
spectrum, and the concentrations of 
free electrons in the ionosphere and 
of positive ions. 

February 25: Lieutenant General Putt 
requested permission to send a rocket 
to the Moon, to get there ahead of 
the Soviets. 
February 27: 


United 


was 
proposed a 


space 


Presi- 
The Air Force an- 


space to continued on page 92 
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A leading designer in this 
NEW field says: “A solid, 
true and smooth running 
spindle is essential for good- 
results..." 


THAT'S WHERE STANDARD 
SUPER PRECISION SPINDLES 
COME IN Standard of the 
industry for accuracy, vibra- 


IN THIS NEW FIELD, 


STANDARD 


SUPER PRECISION 
SPINDLES 


ARE FINISHING DOZENS 
OF HARD METALSI 


AIRCRAFT PARTS ———> 


if 
‘ NM 
(Internal and Externe 


f 
t 


DENTAL 


j 7 
BURR BITS i tionless operation and long 
life, 
- Write today for full informd- 
Pit ~~ " a tion on THE ELECTROLYTIC 
re Mist Lb Write for GRINDING PROBLEMS 
ae ree WE'VE HELPED SOLVE... 
¢ aaree we'll work with you on yours. 
denna NEEDLES today. 75 to 3000 Amperes. 
oy \ b. 
the STANDARD electrical tool co. = Smet’ 


PRECISION SPINDLE DIVISION Sine S P 1012 
3000 RIVER RD. * CINCINNATI 4, OHIO 
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=SPEED ne 
SENSITIVE (eet 
SWITCHES © 


1, 2 and 3 ELEMENT 


UNDERSPEED... One S.P.D.T. switch to trip at 
speeds as low as 400 RPM. Maximum operating 
speed 5,000 RPM. 


OVERSPEED ... One S.P.D.T. switch to trip at speeds between 
500 and 6,000 RPM. 


OVER AND UNDERSPEED .. . Two S.P.D.T. switches to trip at 
two different speeds between 500 and 6,000 RPM. 


OVER —INTERMEDIATE AND UNDERSPEED...Three S.P.D.T. 
switches to trip at three different speeds between 1,200 and 
6,000 RPM, 


Pe. 


Speeds above or below those listed above must be referred to 
our Engineering Department for special consideration. Request 
Bulletin 504 describing our Speed Sensitive Switches. 


SYNCHRO-START PRODUCTS, INC. 
8151 N. RIDGEWAY AVE., SKOKIE, ILLINOIS 


Automatic Engine Control Sets * Special Control Panels + Safety 
Alarm Sets + D.C. Solenoids + Heavy Duty Relays 
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WITH AIRCO’S 
COMPLETE LINE OF CONTROL DEVICES FOR 
ARGON, HELIUM, CO2, AIRCOMATIC “75”* 
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Single-Stage Fixed Flow Adapter— “B"’ Station Valve Fixed Pressure Two-Stage Flow- Station Flowmeter Dual Range Flow- Single-Stage Flow- 
PressureRegulator Exact gas flow for Flow Adapter Two-Stage Regu- meter Regulator— §—complete cover- meter—complete meter Regulator— 
Low in cost... needed. Prevents —reliable shutoff. lator—exact gas complete flow age. Lowcost... coverage. Versa- Rugged, compact. 
sturdy. No flow tampering... Compact, sturdy, flow needed. For coverage for extremely rugged. _ tile, excellent No heater 

rate tampering. saves. versatile. two operations. virtually all uses. readability. required for CO. 


VISIT OUR BOOTH S21 APRIL 7-8-8, "58 *75% Helium, 25% Argon 
INTERNATIONAL AMPHITREATRE, Chicage, Wl. 


For full particulars on how to specify the most economical Airco Gas 
WELDING SHOW Equipment for your application, see your Authorized Airco Dealer, or 
write to Airco direct. Ask for the new Gas Flow Control Equipment 

APRIL-NATIONAL WELDED PRODUCTS MONTH Catalog. It’s free. 


Spenser: AMERICAN WELDING SOCIETY, INC, 


On the west coast— 
Air Reduction Pacific Company 


Internationally— 
AIR REDUCTION SALES COMPANY Airco Company International 
In Cuba— 
A division of Air Reduction Company, Incorporated Cuban Air Products Corporation 


150 East 42nd Street, New York 17, N.Y. af 
® 


' ; eee 5 All divisions or subsidiaries 
Offices and authorized dealers in most principal cities of Air Reduction Company, Inc, 
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“Leoseness’’ is typical 
of universal joints 
incorporating needle bearings. 


a completely NEW 
design concept 
creates a 
completely NEW 


HIGH CAPACITY 
ANTI-FRICTION 


§ UNIVERSAL 
ism |) JOINT 


Apex anti-friction universal joints are available with 


lubricant-retaining covers, an exclusive Apex developmen. 


The Apex anti-friction universal joint eliminates the “looseness” 
expected in ordinary universal joints incorporating needle bearings. 
This completely different high capacity joint has normal backlash 
limits ranging below .08°, can be furnished with 0° backlash. 

Thoroughly tested and proved, Apex anti-friction universal joints 
make possible critical systems with little or no initial backlash, and 
maintain a lash-free system for extended periods. 

For complete information on the function of these new Apex 
universal joints in solving the most difficult drive-line design prob- 
lems, write, on your company letterhead please; engineering service 
is available. 


APE? 


Mar Va 9 & 100 
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nounced that plans were well ad- 
vanced for a reconnaissance satellite 
weighing in excess of 1,300 lb. 
March 5: Explorer II was launched 
but did not go into orbit because of 
failure of the final rocket to ignite. 
Unable to achieve the required ve- 
locity, it re-entered the atmosphere 
and was probably burned up before 
falling into the Atlantic Ocean 1900 
miles southeast near Trinidad. The 
satellite weighed 31 lb, was 80 in. 
long. 
H. Res. 496, passed by the House 
of Representatives, established a Se- 
lect Committee on Astronautics and 
Space Exploration to investigate the 
problems of outer space and to submit 
recommendations for the control 
and development of astronautical re- 
sources. 
March 14: General Medaris said that 
only the military services had the 
experience to run a successful space 
program. 
March 15: In a Foreign Ministry 
statement the Soviet Union proposed 
that banning the use of outer space 
for military purposes, as suggested 
by President Eisenhower, be coupled 
with the liquidation of foreign mili- 
tary bases on the territories of other 
countries, especially in Europe, the 
Middle East, and North Africa. An 
international program for space re- 
search would be established under 
the control of the United Nations 
and each country would pledge to 
launch rockets only under this pro- 
gram. A new United Nations agency 
for international cooperation in re- 
search on cosmic space would develop 
this space program, continue the 
International Geophysical Year re- 
search program on a permanent basis, 
and serve as a clearing house and 
coordinator for national research. 
March 16: Secretary of the Army 
Brucker said a_ rocket would be 
launched to the Moon in a matter 
of a few months. 
March 17: Vanguard I, a test sphere 
weighing 3.25 pounds, was launched 
at Cape Canaveral as the second 
United States IGY satellite by the 
Naval Research Laboratory. Spheri- 
cal in shape, the satellite was 6.4 
in. in diam and weighed 3.25 lb. It 
was constructed of aluminum and had 
one turnstile antenna and one dipole 
antenna with a total of six 12-inch 
rod elements. Although the satellite 
was not actually instrumented, tem- 
peratures could be deduced from 
changes in its radio frequencies. Two 
continued on page 94 
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Pureco CO, in liquid or solid form is a convenient, 
low cost, maintenance-free refrigerant of unlimited 
capacity, which can beaccurately controlled for use 
in low temperature testing and field conditioning. 

Also, Pureco Carbon Dioxide is finding in- 
creased use in providing an inert atmosphere in 
test chambers and cells following or preceding 


unexcelled as a refrigerant, as an inerting agent 


the testing, handling or storage of explosive or 
combustible materials. 

Pureco’s Technical Sales Service is qualified 
to assist you in adapting CO, to any particular 
refrigeration or inerting application. Call your 
Pure Carbonic representative. There are more 
than 100 Pureco locations from coast to coast. 
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| Pure Carbonic Company 


A DIVISION OF AIR REDUCTION CO., INC. 
150 EAST 42ND STREET, NEW YORK 17, i YORK 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT © Products of the divisions of Air Reduction Company, Incorporated, 
include: AIRCO — Industrial gases, welding and cutting equipment * AIRCO CHEMICAL — viny! acetate monomer, vinyl stearate, methyl butynol, methyl 
pentynol, and other acetylenic chemicals * PURECO-corbon dioxide—gaseous, welding grade COz, liquid, solid (‘*DRY-ICE’’) * OHlO-medical gases 
and hospital equipment * NATIONAL CARBIDE-pipeline acetylene and calcium carbide * COLTON-—polyviny! acetate, alcohols, and other synthetic resins 
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If the shape of your part is tubular, 
conical, hemispherical, or curvilinear, 
hydrospinning by the Ingersoll 
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radio transmitters were carried: one 
operated on a frequency of 108.00 
megacycles at a power of 10 milli- 
watts; the other radiated at 108.03 
at 5 milliwatts of power. The higher 
power transmitter, powered by mer- 
cury batteries, ceased operating on 
April 5, 1958. The lower power trans- 
mitter, powered by six groups of solar 
converters, may operate indefinitely. 
The satellite’s initial perigee was 404 
mi, its apogee 2,465 mi, its period 
134.39 min. It was launched at an 
inclination to the equator of 34.25 


deg. The satellite’s perigee speed 
was 18,400 mph; its apogee speed 
was 12,400 mph. The satellite is 


expected to remain in orbit for per- 
haps 200 years. 

An experiment testing the behavior 
of crews under conditions of long 
confinement was concluded at Wright 
Air Development Center, as 5 Air 
Force officers ended a 5-day simulated 
space flight. 

March 18: The Institute for Defense 
Analysis, a nonprofit corporation 
serving the Department of Defense, 
announced the formation of an Ad- 
vanced Research Projects Division 
and the appointment of Dr. Herbert 


ee a 


Dr. York would serve as Chief Scien- 
tist for the Defense Department’s 
Advanced Research Projects Agency. 
He had been director of the Univer- 
sity of California Radiation Labora- 
tory at Livermore, California. 
March 19: The House of Representa- 
tives voted $100,000 for expenses of 
its new space committee. (H. Res. 
500, Report 1523.) 

March 26: President Eisenhower in 
a brief statement made public the 
President’s Science Advisory Com- 
mittee’s report, Introduction to Outer 
Space; an Explanatory Statement. 
This report set forth the basic factors 
making the advancement of space 
technology a national necessity and 
explained to the nontechnical reader 
the principles and potentialities of 
space travel. The many uses of space 
technology for scientific and military 
purposes were summarized, and a 
timetable for carrying out these ob- 
jectives was included. 

Explorer III, the third United States 
IGY satellite, was launched by the 
Army. Cylindrical in shape, it was 
80 in. long, 6 in. in diam, and weighed 
31.0 lb. The satellite had two dipole 
antennas, using the skin of the satel- 
lite itself which was constructed of 
steel. Instrumentation weighing 10.83 
lb was designed to measure cosmic 
rays, employing a tape recorder fea- 


Kalamazoo Division may save you costly 
machining expense and time. If you 
wanta seamless part, try hydrospinning. 
If you want precise wall thickness, 
turn to hydrospinning. Hydrospinning 
Saves on metal, time and labor. 


I". York as its head. In this capacity 
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To Maintain RELIABILITY In Transit 
Pre-Test with IMPACT-0-GRAPH 


Manufacturers of delicate instruments for Aircraft and 
Missiles have learned that Quality Control within their 
own plants is not enough to assure delivery of their prod- 
ucts in undamaged condition. 

They now demand RELIABILITY in transit—which simply 
means the assurance that the product is properly pack- 
aged to prevent damage in shipment. 

The IMPACT-O-GRAPH is used to measure the shocks 
and impacts which a product must withstand under normal 
shipping conditions. With this data it is possible to engi- 
neer the proper package to protect the product under 
known shipping conditions. 

IMPACT-O-GRAPH is a three-way shock recorder, re- 
quiring no outside power. Shock or impact from all direc- 
tions are recorded on a treated tape. These markings can 
be interpreted in terms of ''G's''. Many different models 
are available, some with a moving tape so time of shock 


COMPLETE PRODUCTION FACILITIES 


Ingersoll Kalamazoo Division has an 
experienced engineering staff, and 
complete hydrospinning equipment. 
If you have a metal forming problem 
where hydrospinning may be of help 
to you, send an outline of your problem 
or contact the Defense Sales Dept. of 


Borg-Warner ¥ can be determined. Others have stationary tape or ratchet 
Corporation ® ae for use where the time element is not 


Many government agencies insist that the IMPACT-O- 
GRAPH be used by their suppliers for shipping delicate 
instruments. 

Write now for the brochure telling the whole story. 
IMPACT-O-GRAPH is National Safe Transit approved. 


THE IMPACT-0-GRAPH CORPORATION 
1900 Euclid Ave., Cleveland 15, Ohio 


VISIT US AT THE A.M.A. PACKAGING SHOW, CHICAGO. BOOTH 589 
EL ST er me 


INGERSOLL 
KALAMAZOO 
DIVISION 
1810 N. Pitcher St.» Kalamazoo, Michigan 
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with irons on 
TRAC-TRED TURNING ROLLS 


*y M. REG. U.S. PAT. OFF. PAT. NO. 2.669.964 


The U. S. Army Ordnance Michigan Missile Plant, operated by the 
Missile Division of Chrysler Corporation had problems concerning the 
handling of the Redstone and Jupiter missiles with their thin-walled 
skin (aluminum) without damage, such as wrinkling, marring or in- 
denting. Also how to position the missile when being X-Rayed and 
having certain assemblies added as well as moving the large skin 
from place to place. 


Their solution to these problems was Aronson Rubber Trac-Treds 
installed on specially built dollies: two (2) Idler double Trac-Treds 
with rubber treds and staggered to give constant contact with the 
skin and so positioned as to permit 90 degrees of the skin's surface 
to be nestled and supported by the treds. These Idlers are placed 
at either ends of the dolly. The Single-Rubber Trac-Tred Driver Unit, 
also giving 90 degrees of surface 

support, is located in the middle 

of the dolly providing the turning 

power. The Trac-Tred Driver unit 

is 110 volt to enable the complete 

unit to be moved to and worked 

on anywhere in the large plant. 
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For Steady, Positive, Precision Rotation 
of THIN-WALLED VESSELS use 
ARONSON TRAC-TRED TURNING ROLLS 


TONERS by ronson MACHINE COMPANY == 


ree SS 
WELDING POSITIONERS @ TANK TURNING ROLLS e TURNTABLES 


Aircraft and Missiles Manufacturing ¢ March 1959 Circle 28 on Inquiry Card, page 123 


95 


| : ee a a ee ee ee 
2 |. : coal ° Sees eae: ARTS se P bel te mic Be a, 
a 
; ee ey, ‘ 
| ao ae CLA, | ia 
| ——_— —_ | ee = 7 ; OBER 
5 ; 4 q k Dg 33 . a a ™ " ae so rs 
; ze a =. Sf a eS. : a 
4 “A a. me : g 4 £ £S _& a ; ae 
4 5 _ , a “iu ad ; . < ee 
: ? — 3 Ce s ra ae of Z Re 
: : —. cde i ee ey Z 7 We & : ‘ eae 
j H a . 3 ‘ B gh uae) eo ee f] ' . : a oie 
‘ i ry, a im F,F7," | " 
mf é ° 4 e oe ee a : use 
3 bt : a : 
, f ; 4 3 ee exe q : : 
4 3 ca tad : oie 
fy ni a Sait Z 7 Eye 
5 4 ear. 7 ae 
eta Ske | a 
? 4 4 Fe 
’ 4 ee Ge: 
ll nites 3 e28 
| 5 
EE A 
fee, f b 
a, j : 
5 ; : 
j j 
; ' 1 $ 
t | : 
, red 
ig - = } 
es ‘ 3 : s. i 
¥ mm | 
: > i 
oe 
; > d 
. R . : @ . ’ 
i eB I i 4 4 & ' . 
i * : ¢ : & | 
ne ¢ a 4 r va J ‘a au 
: ar a | . | oe a 
- 4 7 a 4 a ah ' ¢ 
; ¢ é Fae ks 4 7 - 
a= ¥ | ake ‘ail 
a ee Wee E = ; 
ea en! Sa. 
io 2... < ; 
Sititonet —— ee S7. lee 
a Lu a3 
Se eo! 
wets # % i : "aE - 
ne, ; ‘ i id tee iad j > ae Sen Oe) tll ae Sap 
nS j a : ‘ eee SO Ee See a ee peepee 2 
; & 4 A 3 P re ne : oe ay a eer | gga a — ae ae Cea a ey 
; ail: WE . -s j £ sal i a Ri ie ool a0 ss a ae ees: a CES ote ener ae ee! 
~ Ae! oo ae 3 d £2 a pt ii eS Sete 4... 5 ile | 7? eee 3 Cae 2 es ee rece: Bee 
sa? Be Ph ae a i has a? s . i eeiee let Cae hale ee, : fae err 2. [Gee o ae oe gree 
: ay SS. ne ee ee a au iliea alee eS Lonny a Pe 5 SH, a 15° es ae as 
ase ae Te ef! a oe eee a. cep | 
; eee eee mee a en a Oe es hae ™ =D Poe. wee ae ee . 
SS Sie Se a ae a fe PR ee ed : 
: he  . A ae memen tes BOT Sees Se 3 wee eg ee “gat > 4 seg ae pica : 
aa — ee ar ee ie ey) an a ae 
es ree ee oo eel eb kece, ae eee ta rad f ie 3 < 
- a Ra | wala es es ee aa ae Po Al . se a gears 
; ; ele. “purer es eS - "yr “Nisaae it eo lll ‘ aye 
AF ee . ree ; oy ae Pt. Se : oe s ey yi ad f ae : 
a oe : % -— ) ae iy Ps = - 
3 ‘ ‘ i; Se _— - , te : “i 
SS ‘ eee + — _ 4 , ’ i a sf i pais 
Be ae, Lo, & oa, ie ae 
Sie, — ee Th a ‘na 
TT ee, era? f' sae! 
cored . ; - a ial sie 
= a 7 i 
Sal ~- a, z dj ™ 
i a eo wi - 
q Lee a as st 
j : 28 
_ EE a ee 
o Rerarey 
ity 05! pores 
wall A ae 
= Hs 
ges ‘e ee ee ae EE ky, Se ae eh ee ee oe ee ie , 
7 a So 2. gis i Seen ae That a NES A Aree cy. =k ave 9 ee 
Se i i Pe We ee ee Sf, £4 py. ide er ee. = = 2p eae SR apt ea | ce ie ee 


Mc i 6 


¢ buckets 


Schellens-True 


The Schellens-True organization is 
devoted exclusively to the manufac- 
ture of turbine blades, wheels, vanes 
and nozzles of all types, machined 
from a wide variety of alloys and 
materials. We have developed entirely 
special automatic blade and wheel 
machining equipment available no- 
where else. Creative engineering, pre- 
cision manufacturing and rigid quality 
control assure a reliable product at 
a minimum cost. 


May we quote on your requirements? 


SCHELLENS-TRUE CORP. 
Ilvoryton Connecticut 
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ture; micrometeor erosion; and tem- 
peratures within and on the skin of 
the satellite. One radio transmitter, 
operating on a frequency of 108.00 
megacycles at 10 milliwatts of power, 
telemetered data on all of the ex- 
periments; the other transmitter, ra- 
diating on a frequency of 108.03 at 
60 milliwatts of power, telemetered 
data on cosmic rays only. The 108.00 
transmitter first ceased operating on 
May 10, 1958; its beacon feature only 
functioned again from May 15 to 
June 16, 1958. The 108.03 transmitter 
first ceased operating on May 14, 
1958; it responded again erratically 
from May 22 to June 5, 1958. Both 
transmitters were powered by mer- 
cury batteries. The satellite’s initial 
perigee was 118 mi, its apogee 1,740 
mi, and its period 115.9 min. It was 
launched at an inclination to the 
equator of 33.37 deg. Its perigee 
speed was 18,860 mph, and its apogee 
speed was 13,450 mph. It reentered 
the atmosphere sometime between 
June 27-29, 1958, and presumably dis- 
integrated. 

March 27: President Eisenhower gave 


American Beauty electric soldering 
irons are the highest — made. 
The finest engineering, best materials 
and on-the-job experience since 1894 
is yours with every American Beauty. 

ere is a right model, correct tip size 
and proper watt input to do any 
soldering job easier, faster and better. 


TEMPERATURE REGULATING STANDS 


Automatic devices for controlling tip 
temperatures while iron is at rest— 
prevents overheating of iron, elimi- 
nates frequent retinning of tip, while 
maintaining any desired tempera- 
ture. Available with perforated steel 
guard to protect user’s hand. 


his approval to the plans for outer 
space exploration announced by Sec- 
retary of Defense Neil H. McElroy. 
The Advanced Research Projects 
Agency was to undertake several 
space projects including the launch- 
ing of earth satellites and lunar 
probes. The Air Force Ballistic Mis- 
sile Division was authorized by ARPA 
to carry out three lunar probes with 
a Thor-Vanguard system, and one or 
two lunar probes utilizing the Jupiter- 
C rocket were assigned to the Army 
Ballistic Missile Agency. Eight mil- 
lion dollars is initially allocated. A 
mechanical ground scanning system 
for lunar investigations was to be 
developed by the Naval Ordnance 
Test Station, China Lake, Calif. 
March 31: General John B. Medaris 
was made head of the Army Ordnance 
Missile Command, with direct access 
to the Secretary and the Chief of 
Staff. General Toftoy is his deputy, 
and General John A. Barclay is the 
head of the Army Ballistic Missile 
Agency. 
April 2: President Eisenhower in a 
message to Congress proposed the 
establishment of a National Aero- 
nautics and Space Agency into which 
continued on page 98 
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WRITE FOR 20-PAGE ILLUSTRATED CATALOG CONTAINING FULL INFORMATION ON OUR 
COMPLETE LINE OF ELECTRIC SOLDERING IRONS—INCLUDING THEIR USE AND CARE. 
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industry notes 


Centrifuge tests indicate 
that Man can stand peak ac- 
celerations of almost every mis- 
sile in the U. S. arsenal. Scien- 
tist R. Flanagan Gray and two 
other men separately reached a 
peak of 31 “g,” remained there 
for five seconds. It took 1214 sec 
to reach peak, 1214 sec to “come 
down.” Tests were at Johns- 
ville, Pa. 

* 


Some 200 Fouga ‘‘Magis- 
ter” aircraft are being built in 
Germany by F. U.S. (Flugzeug- 
Union Sud) which includes the 
Heinkel and Messerschmitt 
firms. Production comes under 
terms of French-German agree- 


ments. 
a 


New “Advanced Projects 
Organization,” established by 
the Defense Group of Chrysler 
Corp., was formed expressly to 
keep abreast of technical de- 
velopments and fit them into 
Chrysler’s engineering and pro- 
duction programs. 

* 


Saab Aircraft Co. plans 
to begin producing the Alouette 
helicopter this spring at its heli- 
copter department at Norrkop- 
ing, first Swedish-built model to 
be completed in July. 

a 


An Air Force C-47 has 


been flown several hundred 


Aircraft and Missiles Manufacturing 


TERRA-SCOPE 


miles in West Germany guided 
only by self-contained ATRAN 
unit built by Goodyear Aircraft 
Corp. for the TM-76A Mace 
weapon system. ATRAN system 
is directed by programmed in- 
formation stored on film. 
} + 


Republic Aviation Corp. 
scientists state that their moon- 
shot trajectory formula, evolved 
after about a half year of com- 
puter work, would pinpoint a 
space vehicle within one mile of 
its destination on the moon. 

= 


The Cleveland Aero-Space 
Asso. is establishing itself under 
full-time group administrator 
Glenn G. Anderson as organiza- 
tion of firms collectively aiming 
at major missile contracts. 
-s 


Wingless aerial platform 
being developed for the Army 
by Chrysler Corp. gets lift from 
a pair of ducted propellers, is 
designed to operate at tree-top 
level with standard six cylinder 
air-cooled engine. 

2 

Most scheduled test fir- 
ings from USS “Observation 
Island,” Navy’s missile launch- 
ing vessel, will take place within 
sight of Cape Canaveral to get 


March 1959 


benefit of long range radar and 

optical tracking equipment 

there. But shipboard instrumen- 

tation must handle count-down 

and follow first seconds of flight. 
* 

New continental record 
set by Republic F-105 Thunder- 
chief fighter bomber—non stop 
straight line 3,850 mile flight 
from Ejielson AFB, Alaska, to 
Eglin AFB, Valparaiso, Fla., in 
five hr., 27 min. 

a 


Powerplant for 600 mph 
Lockheed JetStar will be Pratt 
& Whitney’s 430 Ib, 3,000-Ilb- 
thrust JT-12 jet turbine. De- 
liveries of production model en- 
gines begin in October of next 


year. 
e 


Jet-powered Alouette II 
helicopter has been used suc- 
cessfully in Sierra Nevada 
mountains to carry construction 
equipment. Operating at 9,400 
ft, it sprayed 214 blight-infested 
acres every six minutes—twice 
as speedy as other helicopters. 

a 

Value of British aircraft 
industry’s exports in 1958 to- 
talled $320,761,108.03. This was 
33 per cent above 1957. The in- 
dustry has increased the value 
of overseas sales by some 133 
per cent since 1955. 


continued on page 121 
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Our Advanced Design Group 
is at work on 


NUCLEAR 
ROCKET ENGINES 


and needs the help of 
the following men 


Senior Engineer. MS or PhD. He 
will study nuclear engine applications, 
determine the most suitable missions, 
correlate engine thrust requirements 
with vehicle performance, and evalu- 
ate vehicle and engine system design 
problems peculiar to the thermal, 
nuclear, and space environment of 
nuclear missile systems. 


Senior Engineer. MS or PhD. He 
will make system dynamic studies of 
nuclear rocket engine systems to 
determine system stability and opera- 
tional characteristics, establish con- 
trol system requirements to obtain 
required accuracy and response char- 
acteristics, and synthesize new meth- 
ods of control required by thermal 
and nuclear radiation environment. 


Senior Design Engineers or Spe- 
cialists. BA or MS or equivalent. 
These men should be conceptual 
rocket engine designers with experi- 
ence in turbopump or high speed 
rotating machinery layouts and famil- 
iarity with combustion devices. They 
should be creative designers, oriented 
toward preliminary design. 


Please write to Mr. K. C. Jamieson, 
Engineering Personnel Dept., 6633 
Canoga Avenue, Canoga Park, Calif. 


ROCKETDYNE Wit 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 


FIRST WITH POWER FOR OUTER SPACE 
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the National Advisory Committee for 
Aeronautics would be absorbed. This 
agency was to have responsibility for 
civilian space science and aeronauti- 
cal research. It would conduct re- 
search in these fields in its own fa- 
cilities or by contract and would also 
perform military research required 
by the military departments. 

The original budget request of $340,- 
000,000 in new obligational authority 
for the Advanced Research Projects 
Agency for fiscal year 1959 was 
raised to $520,000,000 for advanced 
research projects. 

April 3: President Eisenhower recom- 
mended creation of the position of 
Director of Defense Research and 
Engineering, which would have a 
higher rank and replace the present 
Assistant Secretary of Defense for 
Research and Engineering. Among 
his other responsibilities, the Director 
would supervise the research activi- 
ties of the Advanced Research Proj- 
ects Agency. 

April 15: Air Force successfully fired 
Atlas ICBM some 600 miles to impact 
area in Atlantic ocean. 

April 12: Navy revealed it test-fired a 


dummy Polaris missile from under- 
water for first time on March 23 


off San Clemente Island, near Los 
Angeles, using a “pop-up” launcher. 
April 13: Sputnik II plunged to Earth 
after 2370 orbits. 

April 15: The Select Committee on 
Astronautics and Space Exploration 
of the House of Representatives 
opened hearings on outer space as 
a step toward formulating a national 
space program. During the hearings, 
which continued for three weeks, 
military and scientific experts dis- 
cussed the scientific development of 
outer space and offered recommen- 
dations on the establishment of a 
civilian space agency. 

April 17: Lieutenant General Gavin 
and Major General Medaris testified 
that appearance of a reconnaissance 
satellite over the United States should 
be treated as invasion, but urged 
the early development of a capability 
to operate such devices ourselves. 
Six Navy men began a 7-day simu- 
lated trip to the Moon in a compres- 


sion chamber at the Philadelphia 
Naval Base. The experiment met 
expectations, and the men stepped 


out afterward alert and healthy. 
April 18: Polaris IRBM test vehicle 
fired at Cape Canaveral. 

April 19: Air Force Thor IRBM blew 
up on launching pad at Cape Cana- 
veral. 


continued on page 100 
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a at 40,000 
' ACTUAL SIZE 


CUT SPACE NEEDS IN ¥2—Mini-Metal 
Seal requires no more axial space 
than a lip seal. 

1200°F to—350°F AMBIENTS —Elimi- 
nates all elastomer restrictions. 
REVERSING PRESSURES—Mini-Metal 
Seal will accept pressures to 400 PSI 
from either direction. 

EXCEPTIONAL LIFE—New, thin-sec- 
tion welding techniques developed at 
Sealol produce metal bellows with 
fatigue life in excess of 100 million 
cycles. 


TYPICAL DIMENSIONS 
Shaft 
Size 


Oper. 
Length 


520” 
1.020” 


1.251” 
1.751” 
2.251” 
2.751" 


1.530” 
2.030” 


Available in 300 and 400 series, 17- 
7PH etc. stainless steel, Monel, In- 
conels and other alloys to meet your 
specific requirements. 


GET THE FULL STORY on these 
high-performance mechanical seals 
for rotating shafts. Write or tele- 
phone E. J. Swann. 


STuart 1-4700 


423 Post Rd., Providence 5, R.I. 
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Before You Decide... 
Check These Three Plant Location Advantages 


IN PENNSYLVANIA 


100% FINANCING FOR YOUR NEW PLANT 


Complete financing for Lease-Purchase of a new 
plant is available in labor-surplus areas of Penn- 
sylvania. Interest as low as 2%, with deferred 
amortization, can be applied on up to one-half of 
total plant cost. 

100% financing is also available in other areas of 


the state through special arrangement with com- 
munity organizations, banks, insurance companies 
and other sources. 

You select the community you want. You specify 
plant construction details or choose one of several 
plant “shells” now being readied for completion. 


IMPROVED “TAX CLIMATE” 


Pennsylvania recently took major steps to create a 
new “tax climate” favorable to industry. The fol- 
lowing basic tax changes were enacted in 1957: 


Manufacturers were exempted from capital 
stock and franchise taxes on that part of their 
capital stock employed in manufacturing; 


Machinery and equipment taxes were eliminated, 
state-wide; 


Tax on stock transfers was repealed; 
Temporary 3% sales tax was made permanent; 
Sales tax on purchases by manufacturing firms 
was reduced. 


The absence of a state personal income tax, plus 
these new tax revisions, provide a major tax ad- 
vantage to companies locating or expanding in 
Pennsylvania. 


PLANT LOCATION SERVICES 


The Pennsylvania Department of Commerce, 
through its staff of engineers and economists, will 
“custom-tailor’’ complete plans for a new plant 
site to your specific requirements. Special reports 
and tabulations will be presented covering labor, 
markets, transportation, communities, raw ma- 


terials, minerals, water, power, fuel, engineering 
services, research laboratory facilities, etc. 

Industrial representatives are also available to 
you for personal inspection tours and consultations 
concerning your plant location needs. All inquiries 
are confidential! 


Investigate the potentials of a Pennsylvania plant 
location now! Write for: 


* Facts on “100% Financing For Your New 


Plant in Pennsylvania” 


* The Improved Pennsylvania ‘Tax Climate” 


x “Plant Location Services” brochure 


PENNSYLVANIA DEPARTMENT OF COMMERCE 


Main Capitol Building « 369 State Street, Harrisburg, Pennsylvania « Telephone CEdar 4-2912 


U 
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IN" NEWS FROM R/M 


Now, larger sheets... 
color-striped thin-wall tubing 


Easy identification in multiple tubing installations is made possible by R/M color-striped thin-wall 
“Teflon” tubing. Tubing is also available without striping. 

Larger sheets. R/M now makes 1/32-in.-thick Teflon in 36 x 36 in. sheets. Other “Teflon” products 
include tape, tubes, rods, hose and bondable “Teflon.” 


Here are two big features added to 
Raybestos-Manhattan’s extensive line 
of “Teflon” products for use in air- 
craft, missile and rocket components. 
First, |/32-in.-thick “Teflon” can now 
be supplied in 36 x 36 in. sheets . 
other thicknesses available in sheets 
up to 48 x 48 in. And second, to 
permit the ready identification of lines 
in multiple installations—R/M_ thin- 
wall “Teflon” tubing is now available 
with a permanent identifying stripe in 
a range of colors. 


| 


These additions reflect R/M’s con- 
tinuing program to extend applica- 
tions for “Teflon.” This program — 
begun soon after the introduction of 
“Teflon”—has provided R/M engineers 
with a vast fund of know-how . 
where to apply “Teflon,” how to de- 
sign with it, and how to fabricate it. 
Let R/M’s “Teflon” know-how work 
for you. Contact your nearest R/M 
district office for friendly, competent 
assistance. Or write for literature to 
Plastic Products Division, Manheim, Pa. 


*A Du Pont trademark 


RAYBESTOS-MANHATTAN, INC. 


PLASTIC PRODUCTS DIVISION FACTORIES: MANHEIM, PA.; PARAMOUNT, CALIF. 
Contact your nearest R/M district office listed below for more information or 
write to Plastic Products Division, Raybestos-Manhattan, Inc., Manheim, Pa. 


BIRMINGHAM | © CHICAGO 31 © CLEVELAND 16 © DALLAS 26 © DENVER 16 © DETROIT 2 ¢ HOUSTON | 
LOS ANGELES 58 © MINNEAPOLIS 16 © NEW ORLEANS 17 © PASSAIC e PHILADELPHIA 3 


PITTSBURGH 22 ¢ SAN FRANCISCO 5 © SEATTLE 4 © PETERBOROUGH, ONTARIO, CANADA 
RAYBESTOS-MANHATTAN, INC., Engineered Plastics « Asbestos Textiles « Mechanical Packings « Industrial Rubber 


Sintered Metal Products « 
Brake Blocks « 


100 


Clutch Facings 


Rubber Covered Equipment 
Laundry Pads and Covers e 
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e Abrasive and Diamond Wheels « 
Industrial Adhesives 


Brake Linings 
Bowling Balls 
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April 21: John P. Hagen warned of 
danger in indiscriminate launching of 
satellites since they could be mistaken 
for incoming ballistic missiles and 
thus set off an atomic war. 

April 22: Defense Dr. Hugh Dryden 
testified that large aluminized bal- 
loons might be put in orbit around 
the Moon, after being carried to that 
vicinity in a small rocket, and then 
inflated. 

April 23: A Thor-Able test vehicle 
was launched at Cape Canaveral in 
a reentry test. The nose cone con- 
tained the mouse Mia I. The Van- 
guard second stage failed to fire, and 
the mouse and cone were not recov- 
ered, as the shot fell short of the 
5,000-mi goal. 

April 24: Major General Schriever 
testified that Pied Piper has been as- 
signed a priority equal to ballistic 
missiles. 

April 27: An article in Pravda on 
Soviet satellite findings reported that 
Laika’s heartbeat had taken three 
times as long as expected to return 
to normal, once its acceleration due 
to the satellite’s speed had ceased. 
Weightlessness affecting the nerve 
centers was suggested as the cause. 
The Soviet report disclosed that the 
density and temperature of the at- 
mosphere at a given altitude were 
not uniform, and that cosmic ray 
intensity was 40 percent greater at 
400 mi than at 135 mi. The article 
also contained information on the 
density of electrons and reported 1 
mysterious 50-percent increase in ra- 
diation intensity. 

April 28: An instrumented Vanguard 
satellite was launched by the Navy 
at Cape Canaveral, but due to failure 
of the third-stage rocket, did not 
attain the speed required to orbit 
around the Earth. It burned up on 
reentry 1,500 mi away. The satellite 
was 21.5 Ib, 20 in. in diam. Instru- 
ments were to record X-rays, tem- 
peratures, and meteor data. The fault 
was blamed on wiring. 

April 29: General Doolittle opposed a 
Moon shot stunt of hitting the sur- 
face with a thermonuclear warhead. 
May 1: Scientific findings from the 
2 Explorer satellites disclosed an 
unexpected band of high-intensity 
radiation extending from 600 miles 
above Earth to possibly an 8,000-mi 
altitude. The radiation, which was 
described by Dr. James A. Van Allen 
as “1,000 times as intense as could 
be attributed to cosmic rays,” was 


believed to come from ionized gas; 
continued on page 102 
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Vertical Grinding missile shapes 


If you have anything to do with contoured missile shapes 
you should find out about this brand new breed of machine 
—the vertical contour grinder. The machine shown above 
turns and grinds a laminated missile nose whose surface 
must be smooth and accurate. The point is, this machine 
was designed for specific missile requirements, and yours 
may be similar. In vertical grinding the force of gravity 
works to help achieve concentricity, uniform wall thickness, 
accurate interior and exterior contours and extreme micro- 
inch finish. These grinders are designed especially for 


THE SPRINGFIELD MACHINE TOOL CO., SPRINGFIELD, OHIO 


Aircraft and Missiles Manufacturing ¢ March 1959 


ceramic, metal, plastic and combinations of materials. Size 
and weight of workpiece is not limited. 

The Springfield Machine Tool Company pioneered the 
principle of vertical grinding and was one of the first builders 
to incorporate the principle of hydraulic contouring in a 
machine tool. These ideas are found in hundreds of ma- 
chines bearing the Springfield nameplate, and are your best 
assurance that we can bring to your problem both experience 
and imagination. Telephone, telegraph or write for inform- 
ative literature. 
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PRODUCERS OF SPECIALIZED 


POWER 


Annowrtces 
“™wn | two new 


turbines 


J69-T-29A 


1,700 Ib.-thrust model for 
drone applications. The 
new engine has 60% more 
thrust with only a 6% in- 
crease in weight. It is pres- 
ently powering the Ryan 
Q-2C target drone which 
recently underwent suc- 
cessful flight tests. 


al 


es 


Latest power plant for the 
Air Force T-37A twin-jet 
trainer manufactured by 
Cessna, the J69-T-25 
has increased thrust to 
1,025 Ibs. 


CAE has more than 10 years of turbine engine experience in the medium 
and low power range. The Air Force MA-1A trailer-mounted turbine 
air generator manufactured by CAE is on duty at air bases the world 
over, demonstrating outstanding performance and reliability. 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL, DETROIT 15, MICHIGAN 
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Dr. Van Allen felt lead shielding 1 
millimeter thick would reduce this 
radiation about 90 percent. The Ex- 
plorers also showed that the atmos- 
phere at 220 mi was denser than 
predicted, that satellite temperatures 
would not be too great for humans, 
and that cosmic dust was only a small 
hazard to space travel. The radiation 
was totally unexpected, and raised 
many questions about manned flight 
into space because of the shielding 
which might be required. Future sa- 
tellites will be instrumented to learn 
more of the characteristics of this 
band which were first reported from 
the original Explorer satellites. 


May 5: Production of Jupiter cutback 
by Pentagon, giving preference to 
Thor. 

May 6: The Senate Special Commit- 
tee on Space and Astronautics opened 
hearings on the administration’s pro- 
posal for a National Aeronautics and 
Space Agency. 

May 7: NACA shot a balloon to 50 
miles, at Wallops Island. At that 
altitude, it was inflated. A 4-stage 
rocket launched the 9-lb balloon. 
May 7: Air Force successfully fired 
Snark ICBM. 

May 12: Scientists at an ICSU meet- 
ing in The Hague warned against any 
nuclear explosion on the surface of 
the Moon which would endanger later 
scientific measurements of its surface. 


May 14: American scientists indi- 
cated in Washington that future Moon 
rockets would be sterilized to fore- 
stall any biological contamination of 
the Moon which would endanger later 
scientific studies of that body. 

Navy successfully fired Regulus II. 


May 15: Sputnik III was launched by 
the Soviet Union. Conical in shape, 
it was reported to be 11 ft 9 in. long, 
5 ft 8 in. wide at the base, and 
weighed 2,925 lb. It had folded dipole 
and trailing rod antennas, and its 
shell composition was mainly of alum- 
inum alloys. Instrumentatien weigh- 
ing 2,134 lb was designed to measure 
atmospheric pressure and composi- 
tion; concentration of positive ions; 
the satellite’s electrical charge and 
the tension of the Earth’s electro- 
static field; tension of the Earth’s 
magnetic field; intensity of the Sun’s 
corpuscular radiation; composition 
and variations of primary cosmic ra- 
diation; distribution of photons and 
heavy nuclei in cosmic rays; and mi- 
crometeor and temperature measure- 
ments. The satellite carried 1 radio 
transmitter, powered by chemical and 
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solar batteries, operating on a fre- 
quency of 20.005 megacycles; a second 
transmission at 40.01 megacycles is 
a harmonic of the first. The satel- 
lite’s initial perigee was 130 mi, its 
apogee 1,167 mi, its period 106 min. 
It was launched with an inclination 
to the Equator of 65 deg. Its perigee 
speed was 18,337 mph, its apogee 
speed 14,637 mph. It is still in orbit. 
May 18: A Jupiter missile fired from 
Cape Canaveral traveled 1,600 mi, 
and for the first time a full-scale nose 
cone was recovered intact. 


May 21: The House Select Committee 
issued its first report to the House 
on “The National Space Program.” 
(House Report No. 1758.) 

Explorer III recommenced transmit- 
ting after 1 week of silence. 


May 24: Capt. E. L. Breeding at Hol- 
loman Air Force Base withstood a 
gravity load of 83 g’s for a small 
fraction of a sec in the arresting 
of the rocket sled on which he was 
riding. He went into a state of shock, 
but recovered from this in about 10 
min. 

May 27: Vanguard III (SLV-1) 
launched at Cape Canaveral. Takeoff 
was normal, all stages fired. Satellite 
was 21.5 lb, 20 in. diam. Instruments 
included meteor detectors, solar ra- 
diation measurers, and thermometers. 
Incorrect angle carried it to 2,000 
mi, then it burned on reentry between 
Antigua and Africa. Radio returned 
data. 

May 30: Development of an air-to-air 
atomic missile revealed by Air Force. 
Designation: GAR-9. 

June 2: The House of Representatives 
adopted House Concurrent Resolution 
332, the outer space peace resolution. 
The House of Representatives passed 
unanimously its Select Committee bill 
H. R. 12575 to create a civilian space 
agency. 

June 4: Chrysler Corp. received au- 
thorization from Department of De- 
fense to set up a production line for 
Jupiter IRBM. 

June 5: Dr. Walter Dornberger op- 
posed any early rocket shot at the 
moon as a stunt, stating weapons de- 
velopment was more important. 
June 10: Lt. Gen. Samuel E. Anderson 
stated the Air Force would launch 
Moon probes in August, September, 
and October. Air Force Secretary 
Douglas and ARPA Director John- 
son denounced the report as unau- 
thorized, premature, and inaccurate; 
suggested launching dates should be 
wholly disregarded. 

June 16: Dyna-Soar space glider con- 
tract let to the Martin Co. and Boeing 
Aircraft as competitive design teams. 
. continued on page 104 
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BEFORE BRUSHING 


Aircraft part formerly hand- 
finished to remove burrs and 
sharp corners. Hand-finishing 
time: 15 minutes. 


AFTER BRUSHING 


Burrs are efficiently re- 
moved, edges and surface 
junctures are precision 
blended to microinch toler- 
ances. Osborn Power Brush 
Finishing time: 3 minutes. 


5 times as fast 


Osborn Power Brushing saves 180 hours a month 


LL edges and surface junctures of this aircraft component must be 
blended to microinch specifications to eliminate stress concentra- 
tions and ultimate fatigue cracks. 

Previously, this surface blending had to be done by hand... requiring 
considerable skill and time. Still, results were inconsistent... rejects 
were high, calling for reworking and re-inspection. 

Using Osborn’s Brushamatic, Machine, the operation that once took 15 
minutes is now done in 3 minutes...a 400% increase 
in output per man—and a saving of 180 hours a month. 

This kind of precision finishing can save money 
on many types of products you manufacture today. An 
Osborn Brushing Analysis, made in your plant, will 
show you how. Write us. The Osborn Manufacturing 


Company, Dept. AM-3, Cleveland 14, Ohio. 


4 


BRUSHING MACHINES * BRUSHING METHODS 
INDUSTRIAL BRUSHES « FOUNDRY PRODUCTION MACHINERY 
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chronicle... 


June 22: ARPA officials termed spec- 
ulative a report that the first Pied 
Piper satellite would be launched 
from Camp Cooke, California, using 
the Thor at the end of 1958 or in 
early 1959. 

June 24: Polaris test vehicle fired by 
Navy termed successful. 

June 26: A Vanguard was launched 
at Cape Canaveral. Takeoff was nor- 
mal, but second stage failed to fire. 
The satellite was 21.5 lb, 20 in. in 
diam. The instrument load was the 
same as for the April 28 attempt. 
June 27: Air Forces Strategic Missile 


continued 


for mobile and portable shelters 


Hunter Heaters are designed and 
manufactured in conformity with military 
specifications for space, equipment and 
personnel heating in ground support systems 
for missiles, radar, microwave, monitoring 
centers, etc. Five basic Hunter models 
are available currently, some multi-fuel- 
burning, others which burn any type 

gasoline, each custom-engineered to 

specific requirements for the area of end 
use. Model range is from 15,000 to 
60,000 BTU /Hour output, all 
air-circulating, all thermostatically 
controlled, all designed for 

cold starts as low as —65°F. One of 

the current models is . 


MODEL UH-68 


Produced in con- 
formity with mili- 


se 


MODEL DH-73: 50,000 BTU/Hr. @ 


Squadron successfully launched Snark 
ICBM for first time without aid from 
Northrop specialists. 

July 9: A second Thor Able was 
launched at Cape Canaveral. It tra- 
veled 6,000 mi into the South Atlantic. 
Its mouse passenger, Mia II, was 
believed to be still alive when the 
cone reached the surface of the ocean, 
but after 3 days the search was called 
off when the radio in the cone became 
silent. 

July 17: Full-scale nose cone of Jupi- 
ter IRBM recovered after 1500 mi 
flight. 

July 19: Atlas ICBM broke apart 2 
min after firing. Vehicle was first at- 
tempted launch using all 3 engines. 
July 23: A third Thor Able was 
launched at Cape Canaveral in an- 
other reentry test. A safe landing 
6,000 mi downrange near Ascension 
was indicated, but the cone with its 
mouse passenger, Wickie, was not 
located after 2 days of searching. 
July 25: Rocketdyne, Division of 
North American Aviation, was 
awarded an Air Force contract to 
develop a 1-million lb thrust liquid- 
fueled rocket engine. 


g tary specification ba _ nl gage ground con- July 26: Explorer IV, the fourth 
! MIL-H 11511B @ big arn United States IGY satellite was 
ir wnt 60.000 BTU/Hr MODEL UH-73-2: 50,000 BTU/Hr. a. te : ahr 
= Ti ee ee e used in US. Signal Corps | launched. Cylindrical in shape, it is 
q 4 ry pupa niitlte™ cat Garson © AN/MSG-4. | 80 in. long, 6 in. in diam, and weighed 
“ee _— designated “spec” MODEL UH-58-SC-1A: 60,000 BTU/ 37.10 lb. The satellite had two dipole 


Hr. @ used 
MPS/7, M-109, etc. 


equipment in 
Corps of Engineers’ Expansible Body 
Program, AN/GPQ-Tl1 Air Force 
Trainer Radar and many other end 
item projects in the GCA category 
@ also custom-engineered for the 
Matador Missile System communi- 
cations shelters. 


get these brochures TODA hen 


in S-44, CPN/18A, | 


MODEL UH-47-4S: 15,000 BTU/Hr. e for 
use in small and medium size shelters. 


Engine heaters, instant lighting 
torches, refrigeration and air con- 
ditioning units are other Hunter 
products for military applications. 


antennas, using the skin of the satel- 
| lite itself, is constructed of stainless 
| steel. It carried 2 Geiger-Mueller 

counters and 2 scintillation counters 
| to measure corpuscular radiation at 
| several intensity levels. The instru- 
| mentation weighed 18.26 lb. Two 
radio transmitters were carried: one 
operated on 108 megacycles at 10 


MH-162 MH-166 MH-167 oeie 
S&S > for complete detalis “Space “Engine “Military milliwatts of power and ceased trans- 
Heaters” Heaters” Torches” 


ae 


co. 
30537 AURORA RD. SOLON, OHIO 


Be, Lee 


HUNTER MANUFACTURING | 
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REFRIGERATION SYSTEMS 


mitting on September 8, 1958; the 
other operated on 108.03 megacycles 
at 60 milliwatts of power and ceased 
transmitting on October 6, 1958. Both 
were powered by mercury batteries, 
and both broadcast all five channels 
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of information simultaneously and 
continuously, although the low-power 
transmitter was primarily for track- 
ing. The satellite had an_ initial 
perigee of 157 mi, an apogee of 1,380 
mi and a period of 110 min. It was 
launched with an inclination to the 
Equator of 50.13 deg. Its perigee 
speed was 18,406 mph, its apogee 
speed was 14,232 mph. It is still in 
orbit. 

A Navy balloon carried Comdr. Mal- 
colm Ross and M. Lee Lewis to 82,000 
ft in a flight lasting 34 hr 29 min, 
a new high altitude duration record. 
Televised pictures were returned to 
Earth. The launching occurred near 
Crosby, Minn., and the landing near 
Jamestown, N. Dak. 

Air Force Thor IRBM broke up 
shortly after launch at Cape Ca- 
naveral. 

Captain Iven C. Kincheloe, Jr., sched- 
uled to test X-15 for Air Force, was 
killed in a routine flight while piloting 
an F-104 at Edwards AFB. 

July 28: Scientists of East and West 
recommended that satellites be used 
to detect any violations of agreements 
to suspend nuclear tests. 

July 29: The President signed H. R. 
12575, making it the National Aero- 
nautics and Space Act of 1958, Public 
Law 85-568. 

July 30: The President requested $125 
million to launch the new NASA. 
July 31: The U. S. S. R. released its 
first comprehensive Sputnik data to 
foreign scientists on this occasion. 
August 1: It was revealed that the 
Pershing IRBM for Army would be 
a 2-stage weapon with inertial guid- 
ance. Pershing would be direct re- 
placement for Redstone. 

The United States fired a nuclear 
weapon over Johnston Island, believed 
to have been by mean of a Redstone 
missile, and at an altitude of 100 
mi. The flash was visible in Honolulu, 
750 mi away. 

August 2: The National Academy of 
Sciences and the National Research 
Council set up a new Space Science 
Board of 16 members, with Dr. Lloyd 
V. Berkner as chairman. The purpose 
is to study scientific research oppor- 
tunities, to make recommendations to 
interested agencies, and to stimulate 
research interest and cooperative ac- 
tivities with groups at home and 
abroad. Some 11 ad hoc committees 
have been organized to carry on the 
work of the Space Science Board in 
various areas of interest. 

Atlas ICBM, with three engines sup- 
plying power, launched for first time. 
Distance 2500 mi. 

August 6: Under House Resolution 
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from Tinker to Evers 


... leaving nothing to Chance* 


Talk about double-play combinations. Rene 41 
comes to us from GE. We form it and weld it into 
jet aircraft engine rings. Then we ship out the 
rings. To whom? To GE. 


King takes pride in the fact that it is among the 
very few ring makers who can come to grips with 
this high temperature alloy. 


Perhaps our facilities can serve you... from one 


ring to thousands. 


*(King’s physical and chemical testing laboratories 
make sure nothing’s left to chance) 


King 


FIFTH WHEEL CoO. 


PO 80x 75e 
WILKES BARRE PA 
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Administrator and Dr. Hugh L. Dry- 
den, Director of the National Ad- 
visory Committee for Aeronautics, as 
Deputy Administrator of the NASA. 
August 12: A second nuclear explo- 
sion at high altitude was fired over 
Johnston Island, also visible in Hono- 
lulu. 

August 14: The President signed Sen- 
ate 4208 authorizing appropriations 


eo 


635, the House voted an additional 
$85,000 for the operation of the Select 
Committee on Astronautics and Space 
Exploration. (House Report 2468.) 

August 7: launched 
in Florida by remote triggering from 
New York. Test was part of SAGE 


Bomarc missile 


heck to NASA for construction, making 
check out. it Public Law 85-657. 
August 8: Dr. T. Keith Glennan, The Senate Special Committee on 


President of the 
Technology, 


Institute of 
nominated to be 


Case Space and Astronautics approved the 


nominations of Dr. Glennan and Dr. 


was 


FILTERED RESTRICTORS 


Ee No rubber required except in 
owas — end fittings 
~ actly Furnished for any tube con- 


nection. Flow requirements 
to suit. 3000 p.s.i. operating 
pressure. 


CHECK VALVES 


1 oo” Positive Leak-Proof Sealing. 
—w 3000 p.s.i. Operating pres- 
a 


Low pressure drop. 


BY 
wolity 
CONTROL CORP. cael | 


ADDITIONAL “QUALITY” PRODUCTS 
ACTUATORS + RELIEF VALVES 
SERVO VALVES + ACCUMULATORS 
PRESSURE REGULATORS 


COMPLEX VALVES 


For Specia! Applications. 


ALL HYDRAULIC UNITS 
FUNCTIONAL TESTED 


U.S.A.F. source inspection. 
Quality Control procedures 
per MIL-O-5923-C 


Certificate 
of Inspection 


CERTIFICATIONS 
FURNISHED 


==_k 


SEND US Your 
Hydraulic Problems 


Your inquiry will receive immediate 
reply from engineers experienced in 
precision hydraulics. 


We have up-to-date development and 
testing facilities to meet current high 
pressure flow requirements. Special equip- 
ment for temperature control and cyclic 
endurance testing, etc., is included. 


TY CONTROL CORPORATI 


QUALITY CONTROL CORPORATION 


7315 Wilson Ave., Chicago 31, Ill. * Phone: Underhill 7-9200 
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Dryden. 

August 15: Dr. Glennan and Dr. Dry- 
den were confirmed by the Senate. 
August 17: First Air Force lunar 
probe was launched, using Thor Able. 
An explosion ripped it apart 77 sec 
after launch, at an altitude of about 
10 mi. It has been designed to put 
40 lb of instruments in an orbit 
around the Moon, to take pictures 
of the back side. In addition to the 
scanning device, it contained a mag- 
netometer, a meteorite counter, and 
thermometers. The voyage had been 
intended to take 2% days. 

August 24: Explorer V was launched 
at Cape Canaveral. Takeoff was nor- 
mal. But after separation of first 
stage, its residual fuel carried it 
forward to bump and deflect from 
course the remaining stages. They 
fired normally, but failed to carry 
it into orbit, on a path northeast 
from the Cape. Satellite weighed 31 
lb, was 80 in. long, was designed to 
measure radiation belt. 

August 26: It was announced that two 
mice at the University of Texas had 
heen kept alive 36 days sealed in a 
space chamber, depending exclusively 
on the oxygen production of algae 
sealed into the same system with 
them. 

August 27: The Soviet Union sent 
two dogs to an altitude of 281 mi 
and returned them safely. The pay- 
load of the rocket was 3,718 lb. In 
addition to the biological equipment, 
the rocket contained cameras to study 
the dogs, and a variety of instruments 
for geophysical purposes. The rocket 
stabilized in flight, to prevent 
rotation. 

The President signed the Supplemen- 
tal Appropriation bill, HR 13450, 
making it Public Law 85-766. The 
law included $80 million for NASA, 
including $50 million for research 
and development, $25 million for con- 
struction and equipment, and $5 mil- 
lion for salaries and expenses. 

Bell Aircraft successfully ground 
tested a rocket engine using liquid 
fluorine as an oxidizer. 


was 


September 2: Speaking for the Presi- 
dent, Ambassador Henry Cabot Lodge 
announced the United States would 
propose to the United Nations a plan 
for international cooperation in the 
field of outer space. 

September 5: Lt. Richard H. Tabor 
began a stay of several days in a 
pressure suit in a chamber exhausted 
to the equivalent of 80,000 to 100,000 
feet altitude. 

The Air Force announced a delay in 
the second launching attempt of a 
lunar probe from September 13 until 
the appropriate time in October. 
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September 7: The British Black 
Knight missile was launched at Woo- 
mera, Australia to an altitude of over 
300 mi. 

September 9: Air Force X-7 ramjet 
built by Lockheed achieved Mach 4+ 
speed. First air-breather to perform 
this feat. 

September 11: Secretary General Dag 
Hammarskjold called for an interna- 
tional agreement banning possible na- 
tional claims to the Moon or other 
outer space bodies. 

September 12: Wallops Island was an- 
nounced as a future satellite launch- 
ing station for the NASA. 
Rocketdyne, Division of North Amer- 
ican Aviation, was awarded an Army 
contract to develop a_ 1.5-million-lb 
thrust booster. 

September 14: Atlas ICBM launched 
without incident. 

September 16: Regulus II was fired 
from a submarine for the first time. 
September 17: Dart anti-tank missile 
eancelled by Army. 

September 18: Atlas ICBM blew up 
80 sec after takeoff. Was scheduled 
to go full range capability. 
September 24: Polaris IRBM test 
vehicle was destroyed when it strayed 
off course. 

September 24: The President held the 
first meeting of the National Aero- 
nautics and Space Council. 
September 26: Vanguard was 
launched at Cape Canaveral. Takeoff 
was normal, and all stages fired. The 
slight failure to attain desired speed 
probably carried it into an _ orbit 
around the world for 2 or 3 passes, 
then it burned on reentry. The satel- 
lite weighed 21.5 lb, was 20 in. in 
diameter. It carried instruments de- 
signed to measure cloud cover, with 
a tape recorder to store data for com- 
mand release. First US attempt to 
transmit visual picture from space. 
October 1: The NASA was activated, 
and the NACA was abolished at the 
close of business on September 30, 
with all personnel and facilities trans- 
ferred to the new agency. At the same 
time, major control of space activities 
in the Department of Defense was 
transferred to NASA. Project Van- 
guard personnel of the Navy were 
moved to NASA. Two Air Force and 
two Army lunar probes were trans- 
ferred, but the services kept the ac- 
tual work of construction and launch- 
ing. 

October 8: For the first time, the 
Soviet Union supplied to other IGY 
members a telemetry code to Sputnik 
III, covering only the space radiation 
measurements. 

October 11: Pioneer I, the first suc- 
cessful space probe, was launched by 
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the United States from Cape Canav- 
eral, Fla., at 3:42 a. m., E.S.T. The 
launching was accomplished by the 
Air Force Ballistic Missile Division 
under the management direction of 
the National Aeronautics and Space 
Administration using a Thor-Able 
rocket combination. The space probe, 
named Pioneer I, reached a record 
altitude of about 71,000 mi and tele- 
metered to earth data on radiation 
encountered in outer space, micro- 
meteors, temperatures, and the earth’s 
magnetic field. The launching vehicle 
was a 4-stage rocket weighing ap- 


proximately 112,000 lb with a total 
length of 88.1 ft. A velocity of 35,250 
ft/sec (24,015 mph) had been planned 
for the probe. However, because the 
Pioneer I traveled about 3.5 deg above 
the designed flight path, the actual 
velocity attained was about 34,400 ft/ 
sec (23,447 mph). The toroidal-shaped 
payload, pierced by the terminal- 
stage rocket, was 29 in. in diameter 
and weighed 85 lb. The weight of the 
instrument package itself was ap- 
proximately 39 lb. Pioneer I was con- 
structed of glass fabric and plastic 
109 
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SNARK 

TITAN 
POLARIS 


LEADER IN SPECIALIZED A/R CONOITION/NG ie 


“Custom Tailored Atmosphere” 
for U.S. Missiles 


If your problem involves the conditioning of air between —65°F. and 
+165°F. for test or ground support purposes—regardless of air quan- 
tity or dew-point conditions—we can solve it. We already have 
designed and built such systems for others. We can do the same for you! 


Our Engineering and Research Department recently has made a BREAK- 
THROUGH in dew-point control for low moisture content of air. We 
have achieved a production unit that can deliver less than | grain of 
moisture content per pound of dry air at any delivery temperature from 
0°F. to +180°F. Write us today if you have an air conditioning prob- 
lem in your missile program. We have engineered and manufactured 
more different types of specialized aviation air conditioning ground 
support equipment than any other firm. 


Cc. G. HOKANSON COMPANY, INC. 


2140 Pontius Avenue 


March 1959 


Los Angeles 25, Calif. 
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Actual X-ray Photos show How IDEAL 
Thermo-Tip Resistance Soldering Tools 
Reduce Costly Voids in Winchester and 


Cannon Plug Pins Conuctn 


Length Length 
of void of void 


Because the whole pinis 

heated, ‘cold- flow joints” 

are eliminated; failures 
are greatly reduced 


@® These production test 
results from a major Air- 
craft manufacturer prove 
the superiority of Ideal 
Resistance Soldering Tools 
to the best available com- 
mercial soldering irons. 
Voids averaged 33% with 
soldering irons. With resis- 
tance soldering only 14%. 


OOnNANS WN 


In addition, higher produc- 
tion speeds were possible 
on Cannon plugs and oper- 
ators were less subject to 
painful burns. Send for de- 
scriptive literature. 


wy 
zy 


eee a > vw eee 
. DF . 
e . 
. . 
° IDEAL INDUSTRIES, Inc., 1390C Park Ave., Sycamore, IIL. GD. 
« Gentlemen: Please send complete catalog information . 
$ about Ideal’s Thermo-Tip Resistance Soldering Tools. ° 
. . 
* Name . 
e 2 
$ Company . 
© Address 
e . . 
OO State e 
e . 
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Now Truly HIGH “SPEED BALANCING 
with the RAVA Type S 


Pinpoint and remove unbalance in GYROS, ARMATURES 
and other rotors more accurately and in less time . . . Pro- 
duction rates up to 80 or more parts per hour . . . Speeds to 
12,000 rpm—using peripheral belt drive, air or a magnetic 
rotating field. Unmatched speed and versatility. 


Write for full information. 


TINIUS OLSEN 


Testing Machine Co. 
tus. v2 v0. 8. 2210 Easton Rd. © Willow Grove, Pa. 
Circle 43 on Inquiry Card, page 123 


CUTS NEAT, TRIM, AND FAST DIFFICULT FILING SIMPLIFIED 


Fast, Accurate Cutting and Filing 
Dependable « Portable « Perfectly Balanced 

Excellent for key hole, dead-end and scroll cutting in iron, steel, aluminum, 

copper, plastics, brass, wood, hard fibre and other materials. Operating 

speed and cutting stroke easily adjustable. Chuck takes standard hacksaw 

blades, and file can be inserted quickly, replacing blade for filing 

operation 


ie enb.56 3% Ibs. — Only two moving parts guarantee long life — Retails 
or 


Fully Warranted — Immediate Delivery 
Write Now for Free Literature 


hee RS P ZED TOOL COM cone 
1502 W. Slauson Ave., Los Angeles 47, Calif. 
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Chronicle . . . conmucs 


honeycomb. It was painted in a special 
pattern as a means of controlling tem- 
peratures. Last radio contact with 
Pioneer I occurred at 10:46 p. m. 
E.S.T., October 12, 1958, as it fell 
back toward the earth. The probe pre- 
sumably disintegrated in the earth’s 
atmosphere over the South Pacific 
shortly thereafter. Attempts to mod- 
ify its flight path into a permanent 
eccentric orbit around the Earth 
failed because a retro-rocket could 
not be fired following a battery fail- 
ure. 

October 15: The X-15 rocketship was 
publicly unveiled for the first time. 
It is designed to be dropped from a 
bomber over Wendover, Utah, rocket 
upward to coast as much as 100 miles 
high, then glide to a landing at Ed- 
wards Air Force Base, Calif. The top 
speed is to be about 3,500 miles per 
hour. The ship is equipped with both 
normal aerodynamic controls for use 
in the atmosphere and with small 
steering rockets for use in space. It 
is intended to supply many answers 
to heating and control. Three such 
ships are being built by North Amer- 
ican Aviation for the NASA, the Air 
Force, and the Navy’s joint program. 
Although not a true space ship, the 
X-15 is an important forward step 
teward the knowledge future ships, 
particularly those used for controlled 
reentry, will require. 

October 22: Beacon, an intended satel- 
lite, launched at Cape Canaveral by a 
Jupiter C. The final stage weighed 
42.77 lb, and included a 9.2 lb alu- 
minized plastic balloon of 12 ft diam 
for inflation in space. Was to circle at 
400 mi, although alternatively an- 
nounced for a 1,500-mi orbit. Within 
2 or 3 min of launching, it was ap- 
parent the last 2 stages had not fired. 
The point of reentry was unknown. 
October 27: It was announced the 
first Air Force satellite in a polar 
orbit is expected to be launched in 
December 1958 or January 1959 from 
Vandenberg Air Force Base. Purpose, 
to study the radiation band of earth. 
October 28: Rocket observations of 
Oct. 12 solar eclipse show X radiation 
comes from sun’s corona and ultra- 
violet radiation originates near the 
chronosphere. 

November 8: Pioneer II, launched by 
a Thor Able, climbed from Cape Ca- 
naveral about 1,000 miles, then fell 
45 min later 7,500 mi away over east 
central Africa, burning on reentry. 
The third stage failed to ignite. 
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Circle 45 on 


MISSILE GRADE : 
TRICHLORETHYLENE 


In this critical field, with its highly 
specialized requirements, Detrex 
serves the rocket industry by: 

1. Supplying a_ low-residue 
trichlorethylene designed for 
cold flushing operations that 
works equally efficiently in 
vapor degreasing operations. 
Supplying cleaning equipment 
and process know-how to 
limit residue on cleaning sur- 
faces to the absolute minimum. 

. Supplying technical informa- 
tion on solvents and their 
application to rocket and mis- 
sile application. 

. Supplying field service assist- 
ance, unique in the industry, 
on special cleaning jobs. 

This pace-setting solvent is a direct 
outgrowth of Detrex’ many years’ 
experience, devoted exclusively to 
the metal cleaning and processing 
field with emphasis on the develop- 
ment of Detrex Perm-A-Clor, tri- 
chlorethylene degreasing solvent. 
This specialized experience means 
“cleaner cleans” throughout the 
metal working industry and is now 
available to the vital rocket and 
missile field. Write for information. 


CHEMICAL INDUSTRIES, Inc. 


Box 501, Dept. AM-1 
Detroit 32, Michigan 
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900° F. STOCK BEARINGS 


PERMIT RAPID SOLUTIONS TO HIGH-TEMP PROBLEMS 


TYPE: Deep groove radial. RETAINERS: Machined, land riding. 
SIZES: 200, 202, 204 and 206. ACCURACY: ABEC-5. 


BALLS AND RACES: High speed steel. LUBRICATION: None. 


THESE NEW ITI ball bearings are for use at elevated 
temperatures up to 900° F. At such temperatures, their load 
capacity is greater than any other bearings of like size, and 
they have unusual dimensional stability. They open new 
horizons in developmental work, because (1) they provide a 
first approximation to the solution of a wide range of high- 
temperature bearing problems; (2) they're available from 
stock; and (3) they cost far less than custom-made experi- 


mental bearings. 


The suitability of a bearing to any high-temperature 
application depends on many factors.* Upon receipt of ap- 
plication data, we will tell you whether these “off-the-shelf” 
bearings will serve your purpose. Prices and other details 
are also available; and we invite your inquiry. 


* FREE BULLETIN AFB-2 gives details; also describes our work 
in custom-engineered bearings. Write for it. 


INDUSTRIAL TECTONICS, Inc. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 


3694 JACKSON RD., ANN ARBOR, MICH. 
aa WESTERN DIVISION PLANT: COMPTON, CALIF. 


Chronicle . . . continues 


November 13: The United States pro- 
posed the appointment of a United 
Nations study committee to consider 
the problems of outer space. 
November 18: The Soviet Union with- 
drew its demand that the problems of 
outer space study be coupled with 
withdrawal of the United States from 
forward bases. 

The Vanguard satellite was aban- 
doned for any further launching at- 
tempts during the IGY. 

November 19: ARPA announced that 
late in 1960, a multi-ton communica- 
tions satellite is to be placed in a 
stationary orbit over the Equator at 
a distance of 22,300 mi above the 
Earth. Launched by a 3-stage rocket, 
the first stage will include 8 Jupiter- 
type motors clustered to produce 
about 1.5 million lb of thrust. Either 
an Atlas or a Titan will make the 
second stage. A third stage is under 
development. 

November 21: A Vanguard was test- 
fired on the stand, but not launched. 
November 24: 18-nation plan for a 
study committee was approved by the 
main Political Committee of the 
United Nations by a vote of 54 to 9 
with 18 abstentions. The Soviet bloc 
voted against the plan. 

November 25: NASA plans for 1959 
some 8 space probes, including ones 
to be sent to the vicinity of the Moon, 
Mars, and Venus, as well as the 4 
remaining Vanguard satellites. 
November 28: An Atlas missile was 
shot over full range for the first time, 
a distance of 6,325 miles from Cape 
Canaveral, into the South Atlantic to 
within 30 miles of the predicted point 
of impact. 


December 1: The Los Alamos Labora- 
tory announced it is working on a 
space ship propulsion scheme using 
small nuclear explosions rather than 
an atomic reactor. Rail mounted sleds 
are to be used in the early stage of 
experimentation. 


December 3: The Department of De- 
fense announced a long-range pro- 
gram to put mice, monkeys, and final- 
ly men into orbit. The first launching 
of new Project Discoverer is to take 
place at Vandenberg AFB on the 
California coast in January 1959, at 
first to test the capabilities of the 
Thor launcher, and later to carry ani- 
mals, leading up to later launchings 
with Atlas with as much as 5 tons 
placed in orbit. Reentry tests will be 
conducted, and the 5th or 6th will 
carry a monkey instead of mice. The 
polar orbit will call for a southward 
launching over the Pacific. The first 
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vehicle will weigh about 1,300 pounds, 


with a payload of several hundred 
pounds. Another purpose of the proj- 
ect is to develop an early warning 
capability against enemy missile 
launchings. ARPA Director Johnson 
indicated Sentry launchings would be 
delayed. The early warning version 
will be called Midas, and will be 
equipped with infrared detectors. 

A new radio telescope at Camp Ir- 
win, Calif., called the Goldstone 
Tracking Facility, is operated by the 
Jet Propulsion Laboratory. It can 
maintain radio contact at distances up 
to 400,000 miles, and by 1962 should 
be capable of receiving signals from 
as far as 4 billion miles. 

The President held the third meeting 
of the National Aeronautics and Space 
Council. At this meeting it was de- 
cided to transfer the Jet Propulsion 
laboratory of the California Institute 
of Technology, an Army contractor, 
to similar status within NASA. The 
Redstone Arsenal was not transferred 
at this time, but is to serve as a con- 
tractor for the NASA on a fully co- 
operative basis. The JPL has prop- 


erty of $55 million and a staff of 
2300. 


December 6: Pioneer III, the fourth of 
five space probes scheduled by the 
United States as part of its contribu- 
tion to the IGY and the second to 
travel many earth radii into space, 
was launched from Cape Canaveral, 
Fla., at 12:45 a.m. eastern standard 
time. The launching was accomplished 
by the Army Ballistic Missile Agency 
and the Jet Propulsion Laboratory of 
the California Institute of Technol- 
ogy, under management direction of 
the National Aeronautics and Space 
Administration. The vehicle consisted 
of a modified Jupiter IRBM, called 
Juno II, as the booster or first stage, 
and 15 Sergeant rockets clustered in 
3 high-speed upper stages: 11 in the 
second stage, 3 in the third, and 1 in 
the fourth stage. The 12.9-lb., gold- 
plated probe was instrumented to 
provide information on the Van Allen 
radiation zone. The scientific data 
were telemetered to earth on a fre- 
quency oy 960.05 megacycles. Although 
the probe did not achieve its maxi- 
mum objective, the environs of th 
Moon and beyond to a helio-centric 
orbit, its altitude of about 63,000 
statute miles above the surface of the 
earth enabled it to obtain valuable 
scientific data through measurements 
of the Van Allen radiation zone at 2 
different times and also at 2 different 
locations. It is estimated that the 
probe reentered the atmosphere at 
2:51 p. m. eastern standard time, De- 
cember 7, 1958, over French Equa- 
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torial Africa and, presumably, dis- 
integrated. The reason the speed 
reached 24,000 miles per hour instead 
of 24,955 was the premature cut-off 
of fuel in the first stage, 3 seconds 
too soon. 


December 13: The United Nations by 
a vote of 59 to 9 with 19 abstentions 
approved the United States plan to 
set up an 18 nation study committee 
on outer space. 


Jupiter launched at Cape Canaveral 
with 1-lb monkey, Gordo, for flight 
300 mi up, and more than 1,500 mi 
down-range. The monkey made the 
trip, including 8.3 min of weightless- 
ness, 10 g during take off and 40 ¢ 
during reentry at 10,000 mph without 
untold effects. However, the float 
mechanism failed, and the cone was 
not recovered. 

December 16: The first Thor launch- 
ing at Vandenberg Air Force Base 
went its scheduled 1,500 mi out the 
Pacific Missile Range to open such 
use of the new facility. The same day 
a shot with similar results were ob- 
tained at Cape Canaveral with an- 
other Thor. 


December 17: NASA assigns the code 
name Project Mercury to the man-in- 
space goal. Rocketdyne of North 
American awarded contract to build 
an engine of up to 1.5 million pounds 
of thrust. 


December 18: The United States Air 
Force, in behalf of ARPA success- 
fully launched into orbit from Cape 
Canaveral the entire rocket casing of 
an Atlas missile at 6:02 p. m.. Start- 
ing with a weight of 244,000 lbs, be- 
tween 8,500 and 8,700 of which went 
into orbit. The apogee was estimated 
at 920 mi and the perigee at 115 mi, 
giving an .estimated life of about 20 
days. The code name Project Score 
was assigned. Carrying about 150 Ib 
of instruments, the satellite was de- 
signed as a communications relay sta- 
tion. The total thrust of the rocket 
was about 360,000 Ib. The orbit was 
at an angle of 32 deg to the Equator. 
December 19: The President’s voice 
was broadcast from a tape recorder 
on the Atlas satellite, on 132.435 and 
132.905 megacycles. 

The Bold Orion, WS-199, test vehicle 
was launched from a B-58 bomber 
flying at 1100 mph over Cape Canav- 
eral. The new ballistic missile with a 
range of 1,000 to 1,500 mi is to be 
launched at altitudes up to 60,000 ft, 
will climb to 150 mi. Earlier versions 
built by Martin launched from B-47 
bombers have traveled over 1,000 mi. 
There is an equally successful Con- 
vair-Lockheed version. 


December 20: New messages were 
sent to the Atlas satellite, both voice 
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and teletype, to be recorded and then 
rebroadcast on command later. 


The first attempt to launch a Titan 
at Cape Canaveral was cut off after 
ignition because of a malfunction. 
General Schriever announced that 
later the Titan will be capable of 
manned circumlunar flight. 

Leonid Sedov in Moscow pointed out 
that all three Soviet Sputniks put 
heavier carrier rockets into orbit than 
the Atlas satellite, and that in con- 
trast with the announced Atlas pay- 
load, even the 184 lb of Sputnik I was 
greater, not to mention the 1118 lb of 
Sputnik II and the 2,919 lb of Sputnik 
III. He also pointed out that the low- 
est Sputnik altitudes were 140 mi, 
giving a longer lifetime for all 
launchings. 

December 21: Seven teletype mes- 
sages were sent simultaneously to the 
Atlas satellite, and on the next obrit 
all seven messages were delivered 
simultaneously. Later that day, seven 
simultaneous messages were sent to 
the satellite, and concurrently were 
rebroadcast with successful pickup at 
other stations. 


December 23: The first C-series Atlas 
was fired at Cape Canaveral, perform- 
ing perfectly in a 4,000-mile flight. 


December 27: Dr. James Van Allen 
revealed from Pioneer III data that 
the Earth is surrounded by two bands 
of radiation. The first band begins 
400 to 600 mi up, reaches a peak be- 
tween 1,400 and 3,400 mi, falls off 
sharply then rises to a new peak be- 
tween 8,000 and 12,000 miles out, then 
falling off to very low values. The 
Earth’s magnetic field is insignificant 
after about 36,000 mi. The radiation 
belt has openings at the poles so that 
launchings can escape the worst ef- 
fects. It is not yet known whether 
the particles are electrons or protons, 
with a consequent uncertainty over 
the number of roentgens strength. 


December 29: The Department of De- 
fense revised the estimated life of 
the Atlas satellite to 45 days, from 
the previously estimated 20 days. 


January 2: The year 1959 began with 
an announcement from Moscow Radio 
that a Soviet lunar probe had attained 
escape velocity of better than 25,000 
mph. Final stage weighed 3245 Ib, 
with a 796-lb instrument package. 
Vehicle came within 5500 mi of the 
Moon, not close enough to attain 
orbit, then went on to orbit the Sun. 
... Thus, this chronology ends on the 
same jarring note with which the 
space age was ushered in on Oct. 4, 
1957. 
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SYSTEMS 
ENGIN ERS 


Can you help resolve the 


and Space Vehicle Design? 


The Missile and Space Ve- 
hicle Department of Gen- 
eral Electric has under way 
a number of broad pro- 
grams in the space technol- 
ogy field that require high- 
ly professional engineers 
who can. 


| Define mission objec- 

tives and integrate pre- 
liminary design studies 
and perform analytical 
investigations relative 
to system and sub-sys- 
tem design. 


Determine communica- 
tion, instrumentation 
and related ground sup- 
port requirements. 
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flight test objectives and 
requirements and evalu- 
ate system and subsys- 
tem tests. 


3 Determine ground and 


a Calculate, compile and 

integrate performance 

with mission objectives 
and requirements for 
advanced systems utiliz- 
ing rocket systems, air 
breathing propulsion 
systems, combinations 
of two or more propul- 
sion systems. 


Calculate and plot tra- 
jectories and trajectory 
analysis and optimiza- 
tion studies. 


If you have had experi- 
ence in depth in any of 
these areas, send us a brief 
outline of your background. 
All replies held in full con- 
fidence. 


Mr. Richard L. Eddy, Div. 
MISSILE and SPACE VEHICLE DEPT. 706-2 


GENERAL @@ ELECTRIC 


3198 Chestnut Street 
Philadelphia 4, Pa. 


Circle 48 on Inquiry Card, page 123 
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_ BERYLLIUM FLUSH LOCKS 


ARE NON-MAGNETIC 


Non - magnetic, high 


| strength flush latch matches ex- 


isting latches in physical size. 
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Beryllium copper is used in the 
latch to meet the 1,000 lb static 
tensile strength requirement. To 
eliminate galvanic action  be- 
tween dissimilar metals, the 
beryllium copper is plated with 
cadmium of 0.003 in. and 0.0005 
in. thicknesses. 


Beryllium Corp. 
Cire’e 78 on postcard for more data 


HARD-FACING POWDER 
GIVES WEAR RESISTANCE 


A nickel-base hard-fac- 
ing powder containing tungsten 


carbide and chromium borides 
is now available for applications 
requiring exceptional resistance 
or to combined 
abrasion and galling. 

Designated Colmonoy 
No. 75, it is suitable for Spray- 
weld application, part shape is 
no limitation. 


Wall Colmonoy Corp. 


Cirele 79 on postcard for more data 
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HI-TEMP BRAZING 
TAKES A 45% BITE FROM 
JET NOZZLE-RING COSTS 


High temperature braz- 
ing process makes possible the 
use of lower cost stampings in 
place of high cost casting. Pro- 
duction of radial diffusers and 
nozzle rings for aircraft engines 
and turbochargers is possible. 

Diffusers and nozzle rings 
are first stamped from heat-re- 
sistant stainless sheet with hole- 
located vanes and then assem- 
bled ready for brazing. Two 
brazing methods are used. One 
is vacuum brazing; the other is 
hydrogen brazing. 

In this cost-saving hydro- 
gen process, brazing compound 
is a nickel-base alloy. 

Vac-Hyd Processing Corp. 


Circle 76 on postcard for more data 


WARNING DEVICE 
PRESSURE SWITCH 


New pressure switch is 
manufactured from magnesium 
and aluminum to provide a 
light weight component for air- 
craft application. It weighs only 
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an ounce and one half, will op- 
erate up to 60 psig with (+1 
psig). Switch is generally used 
in warning devices ; for example, 
fuel warning on aircraft and 
pressure warning devices in air- 
borne radar. 

Halax Corp. 


Circle 80 on postcard for more data 


TUBING JOINT USES 
METAL-TO-METAL SEAL 
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Flexible fuel and hydrau- 
lic line end coupling uses AM- 
355 (Allegheny Ludlum) stain- 
less steel for a reusable and self- 
energizing metal-to-metal seal. 
The triple-lock fitting can be 
used with exotic fuels to pres- 
sure beyond 1500 psi at 500°F. 

Resistoflex Corp. 


Circle 81 on postcard for more data 


GAS SERVO MECHANISM 
FOR EXTREME ENVIRONS 
New gas servo device for 
high temperature and radiation 
environments can tolerate high 


ambient temperatures occurring 
near rocket engines, in reentry 


Aircraft and Missiles Manufacturing 


devices, satellites, or in high nu- 
clear radiation areas. It is 
especially designed for applica- 
tion where hydraulic servo- 
mechanisms are _ undesirable. 
Only three major components 
are involved in the system. 
General Electric Co. 


Circle 77 on postcard for more data 


TWO NEW ADHESIVES 
FOR BONDING TEFLON 


Two new adhesives for 


cementing bondable Teflon to 
itself or to other materials have 
been announced. 


The first, Ray-Bond R- 
86009, is recommended for ap- 
plications where some flexibility 
in the bond is required. The 
other, Ray-Bond R-86044, fea- 
tures resistance to acids (except 
acetic) and various other chem- 
icals. 

Raybestos-Manhattan Ince. 


Circle 75 on postcard for more data 
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A technique to enhance the properties of metals demanded 
by the aircraft, missile and space age vehicles. 

“DOUBLE V” signifies the manufacture of cast components 
using vacuum melted primary ingots subsequently remelted, 
poured in vacuum, using investment or MONO-SHELL molds. 
Misco engineers have designed vacuum equipment which 
permits continuous operation for High Volume Production. 
Charging of primary ingots, introduction of MONO-SHELL 
molds, melting and pouring, are carried out in vacuum 
through the ingenious use of charging locks. 

For maximum benefits, melting temperatures are controlled 
optically and a vacuum pressure of 10 microns or less is 
maintained on mold and metal pis — 


EO 


ORDER BY fo rf KH.” 
REQUESTING (ts a 


‘*DOUBLE-V”’ 


as i 
— _ — noe 


Misco now provides a complete range of casting facilities to 
meet your requirements — AIR — INERT ATMOSPHERE — 
VACUUM, for your airfoil shapes now and in your future. 
Send us your inquiries and details of your requirements. 


A Vico Pperistine Cust lity Compuny 
Address inquiries to 
ol2d Giboe S, 


Sales Offices in Principal Cities Whitehall 2-1515 
PRODUCERS OF AIRCRAFT AND INDUSTRIAL INVESTMENT CASTINGS 4 


Pla: 
WHITEHALL. "MICHIGAN 
MUSKEGON. MICHIGAN 
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INHIBITING BACTERIA 
IN OIL EMULSIONS 


A bacterial inhibitor will 
extend the life of soluble oil 
emulsions two to four times or 
more. 

Called Elcide 75™ this in- 
hibitor is regarded as an impor- 
tant factor in helping the metal 
working industry hold down 
costs of cutting oils and emul- 
sions. 


Hydraulic mill is used for 
swarfing the joining edges of 


parts or sub-assemblies with 
compound surfaces. 

Machine is designed for 
the rigid requirements in air- 
craft and missiles for this 


“warp” or “twist” mill opera- 
tion on edges. 

Electronics and hydrau- 
lics are combined to give versa- 
tility of hydraulic drive with 
speed and ease of manual stylus 
control. 
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MACHINE SWARFS JOINING EDGES 


A wide variety of bac- 
teria, especially gram-negative 
types, thrive on oil-water emul- 
sions and multiply at a fantastic 
rate. Bacterial counts have risen 
to 15 million per milliliter with- 
in 24 hours after fresh emulsion 
was added to machines under 
shop conditions. 


Under these conditions 
slimes and sludges form to in- 
terfere with machine operation. 


Elcide 75 is a unique and 
stable combination of thimero- 
sal and sodium-O-phenylphe- 
nate. It is effective in all stand- 
ard duty soluble oil emulsions. 


Eli Lilly & Co. 


Circle 83 on postcard for more data 


Swarfing head is a slide 
with square-sectioned arc ways. 
Saddle is moved on ways by a 
trunnion mounted _ cylinder. 
Electronic single axis tracer 
mounts on adjustable slides on 
left hand column. 


Tracer stylus, positioned 
by thin template support brack- 
ets, converts mechanical infor- 
mation from template to an elec- 
trical command signal. 


Rockford Machine Tool Co. 


Circle 85 on postcard for more data 
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PORTABLE POWER TOOL 
OF HIGH SPEED STEEL 


Portable power tool can 
drill to a ream tolerance, coun- 
tersink or counterbore holes in 
a single operation. Owning a 
unique design, it also eliminates 
jigs and fixtures. 


ai be 


_— ~ 
seme 


_ 


Multipurpose drill, spe- 
cially heat treated and sharp- 
ened, is made of Allegheny Lud- 
lum Steel Corp.’s alloy DBL-2, a 
high speed steel containing tung- 
sten. It can drill and counter- 
sink a 34-in. deep hole in air- 
frame materials to a close toler- 
ance of .001 in five seconds. Ma- 
chine is hydraulically braced to 
the work area when the trigger 
is depressed. 

Tool comes in 16 designs, 
for a specific job. 
Winslow Product Engr. Corp. 


Circle 86 on postcard for more data 


PRECISION GAGE BLOCKS 
MEASURE SMALL BORES 
Smaller gage blocks are 
adapted to high precision mea- 
surement of miniature and sub- 


miniature components, cylinder 
distance, chordal dimensions, or 


continued on page 116 
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for over sixteen ie coolly offer — Whether your problem of seal- 
ing is at 1000° F or below 
ge ped ones ead he cas 9 a F : - _ 
, ah |... the realization « of prompt * ‘Seal will do the job. Engi- 
delivery. continually increas- neered for standard AND-10050 fittings 
ME aceon ota of any specified material, the K-Seal has 
unlimited shelf life, is unaffected by corrosive fluids and 
offers a maximum seal far above, and far below the useful 
3 temperature range of elastic “O” rings or other 
you require lor or 10, 000 units... conventional seals 
backed u uP by twenty-six. yeor : 
experience: n precision ) manufac . and the K-Seal is REUSABLE 


. — of a = Be for further data write: 


HARRISON MANUFACTURING CO. 


739 NORTH LAKE STREET ° BURBANK, CALIFORNIA 
Circle 51 on Inquiry Card, page 123 
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JUST OUT! 
NEW 1959 EDITION 


This experience 
is embodied in this improved 
damped rate gyro. Custom built 
to customer specifications .. . out- 
standing performance character- 
istics .. . rugged and reliable... 
in production at the present time 

. lowest possible cost. Data 
furnished upon request. 


ae 


field representative. 


ary 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards", including world's largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components. Detailed specifications, engineering 
drawings. The one complete source for data on all the ‘‘stand- 
ards" for tool, die, jig, and fixture design and application. 
Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 
Dept. AH-3, 712 E. 163rd St., Cleveland 10, Ohio 
Circle 50 on Inquiry Card, page 123 Circle 52 on Inquiry Card, page 123 
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new for production . .. 


continued “Numill,” three - dimen- 
the space width of straight sional tape control for machines, 
splines. cuts engineering and production 

Only 34 in. long by \% in. time between design concept and 
wide, gages are made to inspec- _ tooling and finished parts. 


tion quality. They can be wrung 
together to form any combina- 
tion between .1000 in. and 1.5000 
in. increments of .0001 in. 
Engis Equipment Co. 


Cirele 82 on postcard for more data 


Mathematical signals on 
tape direct one or many stand- 
ard machine tools in producing 
high-precision parts. Tape comes 
directly from digital computers. 


to critical tolerances 
Aircraft and Missile men + + + + your precision gear 
problems can be solved « + simply + + by application 


of the Hamilton 


AMERICAN 
machine 
«+e designed and built especially 

Write + + + nowess 


for work like yours. 


for our free literature packet No. GH 840. 


PRECISION SMALL-GEAR HOBBING MACHINE 


THESE ARE REPRESENTATIVE USERS OF HAMILTON GEAR HOBBING EQUIPMENT 


AiResearch Manufacturing Co. * Duncan Electric Co. * Bendix Aviation Corp. * Victor Adding Machine Co. * Lear, Co. 
Minneapolis-Honeywell Regulator Co. * Geophysical Machine Works * Hughes Aircraft Co. * Westinghouse Electric Corp. 


* Rockwell Meters, Inc. * Borg Products Division * Herschede Hall Clock Co. * U.S. Navy Electronics Laboratory * Redstone 
Arsenal * Smallwood & Son Machine Co. * Link Aviation, Inc. * Bell Aircraft * General Mills * Elgin National Watch Co. * 
U. $. Naval Gun Factory * Grimes Manufacturing Co. * Texas Instruments, Inc. * McDonnell Aircraft Co. * American Machine 


& Metals * Stromberg-Carlson Co. * Hamilton Standard * U.S. Gauge Co. * Western Gear Works * Schlumberger Well 
Surveying Corp. * Douglas Aircraft. 
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COMPUTER-TAPE SET-UP — PRODUCTION TIME 


he | eee 


—— I, 


. 


Advantages include mod- 
ular, all transistor construction 
and high precision through op- 
tical feedback measurement of 
machine movements. 


Autonetics Div. 


North American Aviation 


Circle 87 on postcard for more data 


CONTOURING LATHE FOR 
PRECISION COMPONENTS 


The “Monarch Missile 
Master” is designed for ultra- 
close tolerance contour turning, 
boring and facing of missile 
nose cones, nozzles, motor cases, 
bulkheads, air frame _ sections 
and other large thin-walled and 
fabricated parts. 

The lathe, featuring both 
face plate and direct spindle 
drive, offers a clearance diam of 
85 in., a swing over the cross 
slide of 67 in. and bed lengths 
of up to 300 in. between centers. 
Contour control is supplied by a 
swiveling air-gage tracer system 
which can handle a template 
diam variation of as much as 35 
in. 

The Monarch Machine Tool Co. 


Circle 84 on postcard for more data 
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men on the move 


S. J. COLBY, appointed assistant 
to the vice president-engineering of 
Douglas Aircraft Company’s missiles 
and space systems program. 


J. R. CLARK, named director of 
engineering; D. C. GILMORE, named 
director of production; FORBES MANN, 
named director of sales and service, 
at Chance Vought Aircraft Inc. 


H. L. THACKWELL, JR., assigned 
te organize and develop a new space 
propulsion div. of the Grand Central 
Rocket Co. JOHN J. CROWLEY is now 
vice president in charge of project 
management at Grand Central. 


HARLEY S. JONES, appointed ex- 
ecutive vice president of Republic 
Aviation Corp. 
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RAYMOND T. ZWACK, named 
manager of development engineering 
at Solar Aircraft Company’s Des 
Moines Div. 


WILLIAM C. WOODWARD, named 
manager of aircraft and missiles sales 
for Aluminum Co. of America. WIL- 
LIAM D. MATHERS, named manager of 
forging sales for Alcoa. 


Raymond T. Zwack 
Solar Aircraft 


LT. GEN. JAMES H. DOOLITTLE, 
(USAF RESERVE) has assumed the posi- 
tion of chairman, board of directors, 
for Space Technology Laboratories, 
Inc. DR. EDWARD B. DOLL and DR. GEORGE 
E. MUELLER, elected vice presidents of 
S.T.L. Doll becomes associate director 
of the Systems Engineering Div. 


> 
Mueller remains director of STL’s a pat 
Electronics Laboratory. ARNOLD R. ‘3 * | 
ANCHORDOGUY, appointed associate ae gr 

; PP ss Dr. Edward B. Doll Dr. George E. Mueller 
program director for the Thor Space Technology Space Technology 
Weapon System at STL. pR. ROBERT Laboratories Laboratertes 


R. BENNETT, appointed program direc- 
tor for the minuteman ICBM. 


ROBERT L. SCHROEDER, promoted 
to general sales manager of the Pesco 
Products Div., Borg Warner Corp., at 
Bedford, O. 


JESSE R. FOUNTAIN, appointed 
technical representative for Misco 
Precision Casting Co. 


Robert L. Schroeder Jesse .. Fountain c 
; Pesco Products Div. Misco Precision fe 
continued on next page Borg Warner Corp. Casting Co. . 
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and repeatedly 
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MICHIGAN TOOL COMPANY 


7171 E. McNICHOLS ROAD « DETROIT 12, MICHIGAN 
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OND 


DO YOU NEED PARTS LIKE THESE? 
CALL ON OUR MANY YEARS OF EXPERIENCE! 


We specialize in close tolerance hydraulic 
control, jet engine and missile parts requir- 
ing precision workmanship. Call us, or write 
today, about your requirements. 


23810 TELEGRAPH ROAD + KEnwood 1-4994 + DETROIT 41 MICHIGAN 
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men on the move... 


continued 
COL. EARL H. BLAIK, has joined 
Avco Manufacturing Corp. as vice 


president and member of the man- 
agement committee. 


WILLIAM T. SMITH, appointed to 
| the engineering staff, Research & 
Development Div., Narmco Industries 
Inc. Smith has been with Boeing 

W T y lj} Aircraft’s Bomarce Missile Div. 
N 5 9 ager of administration. DAN M. TENEN- 
e At the General Electric Jet BAUM has been placed in charge of all 
Engine Department, men with rocket testing at the Sacramento 
proven ability advance rapidly. facilities. ROBERT M. GROO, appointed 


head of Florida Field Operations for 
the Titan Project at Cape Canaveral. 


Col. Earl H. Blaik William T. Smith 
vco Narmco 


AUGUST C. ESENWEIN becomes 
executive vice president of Convair 
Div., General Dynamics Corp. He has 
been vice president and general man- 
ager of Convair’s Fort Worth plant. 
J. G. ZEVELY becomes vice president 
of contracts and commercial sales. 
ELMER P. WOHL becomes vice presi- 
dent of planning. FRANK W. DAVIS be- 
comes vice president and general 
manager of the Fort Worth plant. 


HOWARD P. MASON, appointed 
base manager for the Pacific Missile 
Range, Aerojet-General Corp. FRED 
HALL, named director of management 
control for the solid rocket plant in 
Sacramento. J. B. COWEN named man- 


About one out of every two of 
our engineers was promoted dur- 
ing the past year. ROBERT E. ALDERMAN, SR., placed 
in charge of Singer Military Prod- 
We have doubled our engineering ucts Div.’s new office in Solana Beach, 
staff since 1955, and now new Calif. 
contracts, new expansion, make it a 

possible for us to offer career op- DR. ALLEN E. PUCKETT, named a 
portunities to engineer specialists vice president and director of the Sys- 
in a number of fields listed below. tems development laboratories of 

Hughes Aircraft Co. 


a 
oe 
M: * 

al 


aa > 
Robert E. Alderman, Sr. Dr. Allen E. Puckett 
ae Ser Hughes Aircraft 

The problems we work on are not ; 

simple. They’ll tax your engineer- 
ing skill over long periods of time. 
But you'll be working in a climate 
of mental vigor with other top- 
flight engineers under supervision 
quick to recognize professional 
ability, and quick to reward it. 


We need young engineers, and | 
we need older, more experienced | 
engineers. You must be a U.S. 
citizen, and you must have an 
Engineering Degree. Opportuni- 
ties exist in the following fields: 


OPTIMUM DESIGN POTENTIAL 

Optimum design opportunities are available 
by utilizing close-tolerance sheets ground to 
specified thickness. Mill Polishing Corp. 

is able to obtain the exact thickness desired 
by the Design Engineer. 


WEIGHT SAVINGS 


ENGINE RELIABILITY .. . AERODYNAMIC 
DESIGN . . . ELECTRICAL CONTROLS DE- 


SIGN .. . ADVANCED ENGINE PERFORM- 
ANCE ANALYSIS . . . ENGINE FLIGHT 
TEST . .. CONTROL COMPONENT DESIGN 
. » « TEST INSTRUMENTATION . . . EN- 
GINE STATIC PARTS DESIGN. . . and 
many others. 


Send your resume—or, for more 
information, write or phone: 


Mark Peters, General Electric Co. 
Aircraft Gas Turbine Div. AMM-3 
Cincinnati 15, Ohio 
Phone POplar 1-4100, ext. 2181 


Collect long distance calls will be 
accepted any weekday 9a.m.-4p.m. 


GENERAL &@ ELECTRIC 
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Through its perfected method of precision 
sheet sizing, Mill Polishing Corp. has 
reduced the excess weight of a 

typical 48 x 120 in. stainless steel sheet 
by as much as 34 lbs. 


SURFACE IMPROVEMENT 

Removal of surface defects accomplished 
while sizing. We can provide grain free, 
pit free surfaces if required. 


CLOSE TOLERANCE SHEETS NOW AVAILABLE 
Mill Polishing Corp. — a pioneer in the 
quantity production of precision-sized 

sheet materials — is currently providing 

the Aircraft and Missile Manufacturing 
Industry with close tolerance metals 

to required thicknesses. 


METALS 
Magnesium — Aluminum — U.H.S. steels — 
Inconel — Titanium — Molybdenum. 


CAPACITY LIMITATIONS 

Width 60 in. — Length 240 in. 
Thickness range — .025 to .150 
Surface finishes — 5 to 100 RMS 
Tolerance + .002 in. or less 
depending on size. 


AIRCRAFT AND MISSILE DIVISION 
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technical literature listed here 
is available without charge 
from the various 
manufacturers 


Spacemetal 


Brochure on ‘‘Spacemetal’”’ 
welded steel sandwich includ»s infor- 
mation of forming and joining, de- 
scription of manufacturing process. 

Missile Div. 

North American Aviation Inc. 


Circle 105 on postcard for more data 


Hastelloy 


Latest information on corro- 
sion-resistant “Hastelloy” alloy B. 
Haynes Stellite Co. 


Circle 88 on postcard for more data 


Sonic Energy 

Description of sonic energy 
cleaning. 
Bendix Aviation Corp. 
Pioneer-Central Div. 


Circle 104 on postcard for more data 


Environmental Chambers 
28-page brochure on con- 
trolled atmospheric conditions. 
Webber Engineering Corp. 


Circle 94 on postcard for more data 
Standards Catalog 


1959 edition of standards cata- 
log gives 84 pages of specifications, 
cost-saving data on over 2,000 stand- 
ards for tool, die, jig, and fixture 
design and applications. 

Jergens Tool Specialty Co. 


Circle 90 on postcard for more data 


Disogrin Data 
Disogrin, polyurethane elas- 
tomer, discussed in brochure. 


Disogrin Industries Inc. 
Circle 93 on postcard for more data 


Atlas Engine Castings 
Design specifications, mechan- 
ical properties and casting technique 
for TENS-50 high strength alumi- 
num casting alloy. 
Navan Products Ine. 
Circle 89 on postcard for more data 


Cobalt 


First issue of “Cobalt,” new 
illustrated quarterly review, fea- 
tures technical articles on uses of 
the mineral, and on high tempera- 
ture alloys, plus abstracts of perti- 
nent technical articles. 

Cobalt Information Center 
Battelle Memorial Institute 


Circle 91 on postcard for more data 


Miami 
300 page economic survey of 
Metropolitan Miami is first of a two- 
part summary of economic potential 
for plants. Offered free to industrial 
management executives only. 
Dade County Development Dept. 


Circle 99 on postcard for more data 


Shielding Magnetic Tape 
Report illustrates proposed 
technique for evaluating effective- 
ness of shielding magnetic tape ver- 
sus unshielded tapes. 
Magnetic Shield Div. 
Perfection Mica Co. 


Circle 98 on postcard for more data 


Finishing 
Facilities, services of finish- 
ing firm described in brochure. 
Mill Polishing Corp. 


THE MARK OF QUALITY Impressor 
BARBER PORTABLE HARDNESS TESTER 


@ Rapid testing —no setup 
COLMAN @ Easy to carry and use 
me tttt ae @ Needs only space for hand 


A portable hardness tester for aluminum alloys, soft metals, 
and plastics, the Barber-Colman Impressor is designed for 
fabricated parts and raw stock testing. Operating experience 
is not essential. The reading is instantly indicated on the 
convenient dial. No waiting, preloading, or separate meas- 
urements. Barber-Colman engineers will gladly recommend 


the most suitable model for your application. Write today 
for complete details. 


BARBER-COLMAN COMPANY 
Dept. O, 1210-9 Rock Street, Rockford, Illinois 
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Circle $5 on postcard for more data 


THREADED INSERT 
or 
BUSHING DRIVER 


++. featuring primary and automatic 
secondary clutches for driving either 
self-tapping or regular inserts 


Drives inserts to a very accurate posi- 
tion. Selective position is accomplished 
by a wide-range depth gage on the 
driver while driver is rotating. Depth 
gage is ball bearing mounted, eliminat- 
ing marking of casting face. 


‘“‘Inserto”’ has a primary clutch for driv- 
ing and a secondary positive clutch for 
reversing out of insert after it is driven. 
When insert is driven to proper posi- 
tion, the primary (drive) clutch disen- 
gages. When the motive power is pulled 
back to actuate the automatic reverse, 
the secondary clutch engages and the ; 
“Inserto” rapidly reverses out of the predriven insert. 


“Inserto” can easily be used with a tapping head mounted 
on an ordinary drill press; or with automatic air or elec- 
tric tapping motors when provision is made to keep the 
tool spindle at right angles to face of casting. 


Sizes available: No. 1, Cap. #10 to 39” 1.D.; No. 2, Cap. 
3%” to 18 1.D., or 59”—16 female driving thread; also %” 
or Y2” female square drive. 


Write for details and prices today! 
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JUST PUBLISHED! 


CYCLOPED 


EN 


MARCH, 1959 


The Most Complete Book of Rocket 
Information Ever Published 


ROCKET ENCYCLOPEDIA 


Illustrated 


John W. Herrick & Eric Burgess, editors 


Forward by 
Dr. Theodore von Karman 


ROCKET KNOWLEDGE OF 
THE WORLD, INCLUDING— 


DEFINITIONS —the first coverage of all terms 
of the rocket industry. Technical definitions .. . 
plus easier to understand “explanations.” 
DESCRIPTIONS & OPERATING PRINCIPLES— 
rocket engine assemblies, components 
DETAILS & INFORMATION—» ing 
hinery, test and ground eq Ys 

EXCITING HISTORY —outstandin y even ) 
flights, organization 

Abbreviations Symbols Engineering Data 


350 full & half-page illustrations 
- ++ many never published before! 


REQUEST YOUR ‘'APPROVAL"' COPY TODAY 
. MONEY REFUNDED IF NOT SATISFIED! 


Rush me a copy of the new ROCKET ENCYCLOPEDIA 
ILLUSTRATED. Enclosed is my check or money order 
of $12.50 and | understand that | can return the book 
in 5 days for full refund if | am not completely satisfied. 
Also send your 1959 Free Catalog of all types of Avia- 
tion Books 


Name 
Address 


City & State ... 


AERO PUBLISHERS, INC. 
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worth asking for. . . 


continued 


Modernization 
Booklet entitled “59 Ideas for 
Modernization in ’59.” 
Allis-Chalmers Mfg. Co. 


Circle 101 on postcard for more data 


Hydrogen Peroxide 
Bulletin 100 shows correlation 
between explosive behavior of mix- 
tures of hydrogen peroxide and cal- 
orimetric heat of reaction. 
Becco Chemical Div. 
Food Machinery & Chemical Corp. 


Circle 96 on postcard for more data 


Iron Powder 
Technical data on types cdf 
and MS iron powders in 52 page book. 
Advertising Div. 
Republic Steel Corp. 


Circle 97 on postcard for more data 


Extrusion Technique 
Booklet, “Extrusion for Wire 
and Cable,” accents polyethylene and 
nylon resins. 
E. I. du Pont de Nemours & Co. 


Polychemicals Dept., 
Circle 108 on postcard for more data 


Data Book 
New edition of 256-page, pocket 
size Ryerson Data Book adds alu- 
minum analyses. 
Joseph T. Ryerson, Inc. 
Circle 92 on postcard for more data 


Polyurethane 
Brief review of basic processes 
fabricating parts from solid polyure- 
thane, description of applications. 
Marketing Service Dept. 
Disogrin Industries, Ine. 
Circle 103 on postcard for more data 


Accro-Matic 6-Kit 


Literature describes recently- 
introduced Accro-Matic cylinder com- 
pression testers, in kit form of 6 test- 
ers for aircraft repair and mainte- 
nance shops. 

Gabb Special Products, Inc. 
Circle 107 on postcard for more data 


Nuts and Studs 

Four-page bulletin No. 58-2, de- 
scribes complete line of wear-resis- 
tant, steel threaded inserts for use 
in aluminum or brass. 


National Co., Ine. 
Circle 102 on postcard for more data 


Electronic Test Equipment 
1959 catalog gives data on 
microwave and UHF instrumentation. 


Narda Microwave Corp. 
Circle 106 on postcard for more data 


Missile Engineering 
Firm’s activities, projects, ob- 
jectives, presented in illustrated bro- 
chure. 
Washington Technological Assoc. 
Circle 100 on postcard for more data 
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STAINLESS DUCTS and BELLOWS 


® Handle high temperature corrosives 


®@ Withstand drastic pressure changes, 
vibration and sinuous alignment 


Tinsley offers 
complete design, © 
constructionand “ 
installation of , 
optical mechanical 1. SCHLIEREN 


systems. - oo 
Among our = 4 vy 
clients : = . 
North American = di 
Douglas —— 
NASA 2. INTERFEROMETER 
Lockheed MES 
Rocketdyne 4 
Ramo-Wooldridge ff y 
Republic Ah ne ; 
% RS 
30 years of Bee 


optical engineer- ¥ 
ing and manu- a 
facturing. Send 


for literature 3. SHADOWGRAPH 


TINSLEY LABORATORIES, INC. 


2526 Grove St. + Berkeley 4, Calif. 
Circle 62 on Inquiry Card, page 123 
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industry notes 


terra-scope. . . continued 


New cold-running radio 
tube has been developed by U. S. 
Army Signal Research and De- 
velopment Lab and Tung-Sol 
Electric Inc. Tube uses less than 
one-tenth the power of a stand- 
ard hot cathode tube. 


Production of Lockheed 
Electra’s at Burbank, Calif., is 
moving at a peak rate of 914 
planes per month. 


Change of names— 
Northrop Aircraft Inc. to North- 
rop Corp. Firm’s Northrop Div., 
Hawthorne, Calif., is now called 
Norair. 

a 

B.0.A.C. (British Over- 
seas Airways Corp.) is equip- 
ping its North Atlantic fleet of 
Comets with Decca/Dectra navi- 
gation systems. Comets will be 
entering B.O.A.C.’s Far Eastern 
service the rest of this year. 


A U. S. patent—on a 
boom-mounted auger which 
pierces the skin of aircraft to 
fight fires from the fuselage in- 
terior—has been issued to Don 
Medlock, asst. general foreman 
at Boeing Airplane’s Wichita, 
Kan., plant. 


Despite termination of 
Army contracts after present 
production schedules, Jupiter 
missile will probably still be 
produced by Chrysler at its 
Sterling plant. Orders are ex- 
pected for non-tactical use of the 
missile to launch satellites and 
space probes. Of the 11,600 em- 
ployees, only 300 are actively 
engaged in final assembly. 


Aircraft and Missiles Manufacturing 


NEW FACILITIES... 


FIRTH STERLING INC. has 
purchased the Kellogg specialty 
alloy steel manufacturing busi- 
ness from M. W. KELLOGG CO., 
Pullman Co. subsidiary. Pur- 
chase includes all facilities of 
the Kellogg ingot process. 


* 


METALLURGICAL RESEARCH 
CENTER for OLIN MATHIESON 
CHEMICAL CORP. is scheduled to 
be completed at New Haven, 
Conn., by this summer. The $4- 
million facility will provide re- 
search, development and _ inte- 
grated pilot plant production 
for the firm’s metals and nu- 
clear fuel activities. 


* 


Multi-million dollar RAM- 
TEST FACILITY is being com- 
pleted at Evendale, O., by GEN- 
ERAL ELECTRIC’S JET ENGINE 
DEPT. The J93 jet engine, se- 
lected to power North Ameri- 
can’s B-70 and F-108, will be 
tested here with large mass 
flows of high temperature air. 


* 
New WIND TUNNEL TEST- 
ING FACILITY with test section 
of three square feet is being de- 
signed by CORNELL AERONAUTI- 
CAL LABORATORY. CAL’s present 
tunnel, with an 11 by 15 inch 
test section, has been made 
available to outside companies 
for testing aircraft and missile 
designs up to Mach 20, under 
temperatures even exceeding 
9,000°F. 
* 


MALLINCKRODT CHEMICAL 
WORKS has established MAL- 
LINCKRODT NUCLEAR CORP. as 
wholly-owned subsidiary to car- 
ry out its privately-owned nu- 
clear fuels business. The new 
firm will take over facilities and 
personnel of the Special Metals 
Div., including $2-million nu- 
clearfuel production center at 
Hematite. 


March 1959 


Site preparation has be- 
gun for $3,500,000 magnesium 
plant to be built near Selma, 
Ala., by ALABAMA METALLURGI- 
CAL CORP. Initial capacity, about 
6,000 tons a year. 


* 


Wind tunnel designed to 
achieve air speeds up to Mach 
20 is slated for November com- 
pletion at the Air Force’s AR- 
NOLD ENGINEERING DEVELOP- 
MENT CENTER, Tullahoma, Tenn. 
It will be powered by direct 
current are of a million amperes 
at 20,000 volts; GENERAL ELEC- 
TRIC installing the electrical 
equipment. 


* 


A new high-speed com- 
puter memory is being manu- 
factured for the National Aero- 
nautics and Space Administra- 
tion by TELEMETER MAGNETICS, 
Inc., Los Angeles. Costing 
nearly $100,000 it will permit 
large scale computations of 
space problems at unprecedent- 
ed speeds. Equipment will go to 
the Lewis Research Center in 
Cleveland, Ohio. 


* 


ROCKETDYNE DIV., NORTH 
AMERICAN AVIATION, has award- 
ed PACIFIC MERCURY TV MANU- 
FACTURING CORP., Joplin, Mo., a 
$145,332 contract to install ad- 
ditional instrumentation and re- 
cording devices at the Neosho, 
Mo., rocket engine plant. Rock- 
etdyne will furnish approxi- 
mately $193,000 of equipment 
itself making the total facility 
improvement about $338,000. 
Previous facility contract im- 
provements totaled over $180,- 
000. 


* 
The TECHNICAL PRODUCTS 
DIV., WASTE KING CORP., has 


leased a new 30,000 sq ft build- 
ing in Los Angeles for its head- 
quarters. 
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march 3-5 
western joint computer conference 
institute of radio engineers, american 
institute of electrical engineers and 
assn. for computing machinery 
fairmont hotel, san francisco, calif. 
* 
march 5-7 
western space age conference and 
exhibit, great western exhibit center, 
los angeles, calif. 
a 
march 8-11 
gas turbine conference and exhibition 
gas turbine division, 


american society of mechanical! 
efgineers 
netherlands-hilton hotel, cincinnati, o. 


Sf 


march 10-12 


aviation division conference 
american society of mechanical 
engineers 

statler-hilton hotel, los angeles, calif. 


* 


march 10-11 


third annual shock tube symposium 
old point comfort, ft. monroe, va. 


ee ee 


march 12 


organizational meeting 
support equipment institute 
statler hotel, washington d. c. 


A 


march 23-26 
annual convention 
institute of radio engineers 
coliseum and waldorf astoria hotel, 
ny., ny. 

. 
march 31l-april 3 
national aeronautic meeting 
society of automotive engineers 
hotel commodore, n.y., n.y. 


So 
april 12-14 
world congress of flight 
las vegas, nev. 

» 
april 18-22 
annual meeting 


american society of tool engineers 
schroeder hote!, milwaukee, wisc. 


° 


april 30-may 1 

controllable satellites conference 
american rocket society 

m.i.t., cambridge, mass. 
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Save weight and space with world’s thinnest radial 


ball bearings--Gehe-\Unn by Kaydon 


...now carried in stock in 4’ to 12” bores 


ERE it is! A Reali-Slim radial ball bearing with a wire 
separator that has just short of a full complement of 
balls for maximum capacity. What's more, you still get all 
the advantages of a separator between the balls. This design 
also gives you a bearing that’s light-in-weight and is, without 
a question, the thinnest bearing ever built in this diameter. 
Whatever your product design, there’s a small or large 
diameter Reali-Slim bearing that can be the right answer 
to your thin-section bearing problems. 
The radial ball bearing, illustrated here, is really slim — 
12.000” I.D., 12.500” O.D., .250” thick . . . and weighs only 


va KAYOUN 


MUSK EGONe+MICHIGAN 


All types of ball and roller bearings — 4” bore to 17% 


eight ounces. It has 9,810 lbs. static load capacity, 1,256 
Ibs. at 100 rpm. Kaydon is able to produce Reali-Slim, high- 
precision bearings because Kaydon specializes in the unusual. 
Kaydon bearing engineers are prepared to give you valu- 
able help with technical, thin-section bearing problems. 
For detailed information on Kaydon’s Reali-Slim line, 
ask for engineering catalog No. 54-RS3 detailing: 


Reali-Slim Ball Bearings — Conrad, angular 
contact and 4-point contact types in seven 
standard cross sections from 4” to 1.000” and 
in bore diameters from 4” to 40”. 


Reali-Slim Roller Bearings — Radial and 
taper roller types in cross sections from %»" 
and in bore diameters from 5” to 40”. 


ENGINEERING cos ?. 
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” 


outside diameter. . 


Taper Roller ¢ Roller Thrust ¢ Roller Radial ¢ Needle Roller ¢ Ball Radial ¢ Ball Thrust Bearings 
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Brunswick technology leads the way 
in three critical space-age components 


a ; ae 16 = ar 


PRESSURE VESSELS AND MOTOR CASES, fabricated 
by Brunswick’s exclusive Strickland “B” Process, now have 
the highest strength-to-weight ratio ever obtained in 
filament-wound components. Brunswick is now producing 
these virtually leak-proof pressure vessels. Brunswick also 
fabricates motor cases capable of withstanding extremely 
high pressures and temperatures. 


HONEYCOMB ASSEMBLIES, now developed by Bruns- 
wick can support two million times their own weight. 
Brunswick research has created honeycomb assemblies of 
paper, fiber glass, aluminum and stainless steel as well as 
conventional forms. Using the most advanced adhesive sys- 
tems, these assemblies can be formed in compound curva- 
tures with extremely close tolerances. 
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RADOMES AND NOSE CONES, created by Brunswick’s 
outstanding research and development efforts and filament 
winding process, are being used on supersonic aircraft such 
as the advanced Convair F-106 and McDonnell F4H, as well 
as on missiles such as the Boeing Bomarc, Lockheed Q5 
and similar missiles. And, of course, Brunswick capabili- 
ties include complete electronic design and test facilities. 


Si te 


RESEARCH, DEVELOPMENT AND TESTING-~carried 
on by Brunswick teams have contributed heavily to space- 
age technology . . . most notably in solving problems of 
increasingly high operating temperatures (600°—4,000°F. ) 
for critical components and new heights in strength-to- 
weight ratios. For full information on how this leadership 
can help you, write or call Brunswick today! 


BRUNSWICK 
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